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(54) AUTOMATIC STOPPING STARTING CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an internal combustion 
engine automatic stopping starting control device capable of 
quickly starting operation of an internal combustion engine by 
performing ignition combustion in a cylinder whose ignition 
timing arrives in the first place at automatic starting time in the 
automatically stopped internal combustion engine. 
SOLUTION: Both an intake valve and an exhaust valve close in 
an automatic stopping state by a series of processing of Steps 
S550 to S590, and fuel is injected into a combustion chamber of 
the cylinder in a state of passing through the fuel injection 
timing at automatic starting time and existing before the ignition 
timing at automatic starting time so as to become an air-fuel 
mixture of the theoretical air fuel ratio. This cylinder becomes a 
cylinder whose ignition timing arrives in the first time at 
automatically started time. Thus, combustion can be started by 
a chance of the first ignition timing at automatic starting time, 
and the operation of the engine 2 can be quickly started. 
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CLAIMS 



[Claim(s)] 

[Claim 1] During operation of the jump-spark-ignition type internal combustion engine which forms 
gaseous mixture by the fuel injection by the fuel injection valve It is the internal combustion engine 
automatic-stay starting control unit which carries out automatic starting of the intemal combustion engine 
when an intemal combustion engine is automatically stopped when this intemal combustion engine's 
operational status satisfies automatic-stay conditions, and automatic starting conditions are satisfied. Among 
the gas columns of the intemal combustion engine of an automatic-stay condition the combustion chamber 
of the gas column which both the inlet valve and the exhaust valve have closed in the compression stroke ~ 
the gaseous mixture in which jump spark ignition is possible ~ the time of the automatic stay made into a 
condition — gaseous mixture ~ the intemal combustion engine automatic-stay starting control unit 
characterized by having means forming. 

[Claim 2] the injection type intemal combustion engine in a cylinder with which said intemal combustion 
engine injects a direct fuel from a fuel injection valve to a combustion chamber in a configuration according 
to claim 1 — it is — the time of said automatic stay ~ gaseous mixture — means forming injects a fuel from a 
fuel injection valve to the combustion chamber of the gas column which both the inlet valve and the exhaust 
valve have closed in the compression stroke, when an intemal combustion engine changes into an 
automatic-stay condition — this combustion chamber — the gaseous mixture in which jump spark ignition is 
possible — the intemal combustion engine automatic-stay starting control unit characterized by to consider 
as a condition. 

[Claim 3] In a configuration according to claim 1 said intemal combustion engine the injection type intemal 
combustion engine in a cylinder which injects a direct fuel from a fuel injection valve to a combustion 
chamber — it is — the time of said automatic stay — gaseous mixture ~ means forming By injecting a fuel to 
the combustion chamber of the gas column presumed to be closed by both an inlet valve and the exhaust 
valve in a compression stroke when an intemal combustion engine changes into an automatic-stay condition 
just before an intemal combustion engine's automatic stay The intemal combustion engine automatic-stay 
starting control unit characterized by making the combustion chamber of this gas column into the mixed 
gaseous state voice in which jump spark ignition is possible in an intemal combustion engine's automatic- 
stay condition. 

[Claim 4] In a configuration according to claim 1 said intemal combustion engine the suction-port injection 
type intemal combustion engine which injects a fuel from a fuel injection valve to a suction port — it is — the 
time of said automatic stay — gaseous mixture — means forming By injecting a fuel to the suction port of the 
gas column presumed to be closed by both an inlet valve and the exhaust valve in a compression stroke 
when an intemal combustion engine changes into an automatic-stay condition just before an intemal 
combustion engine's automatic stay The intemal combustion engine automatic-stay starting control unit 
characterized by making the combustion chamber of this gas colunm into the mixed gaseous state voice in 
which jump spark ignition is possible in an intemal combustion engine's automatic-stay condition. 
[Claim 5] either of claims 1 -4 — the configuration of a publication — setting — the time of said automatic 
stay — gaseous mixture ~ the intemal combustion engine automatic-stay starting control unit characterized 
by neither of means forming forming gaseous mixture in the combustion chamber of gas columns other than 
the gas column which the inlet valve and the exhaust valve have closed in the compression stroke among the 
gas columns of the intemal combustion engine of an automatic-stay condition. 

[Claim 6] Claims 1-5 are the intemal combustion engine automatic-stay starting control units characterized 
by having a fire means at the automatic starting time which lights immediately about the gas column in 
which ignition timing has passed in the configuration of a publication among the gas columns which both 
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the inlet valve and the exhaust valve have closed in the compression stroke at the time of an internal 
combustion engine's automatic starting either. 

[Claim 7] During operation of the jump-spark-ignition type internal combustion engine which forms 
gaseous mixture by the fuel injection by the fuel injection valve It is the internal combustion engine 
automatic-stay starting control unit which carries out automatic starting of the internal combustion engine 
when an internal combustion engine is automatically stopped when this internal combustion engine's 
operational status satisfies automatic- stay conditions, and automatic starting conditions are satisfied. Among 
the gas columns of the internal combustion engine of an automatic-stay condition the combustion chamber 
of the gas column which both the inlet valve and the exhaust valve have closed, and goes through the fuel- 
injection timing at the time of automatic starting, and exists before the ignition timing at the time of 
automatic starting — the gaseous mixture in which jump spark ignition is possible ~ the time of the 
automatic stay made into a condition — gaseous mixture — the internal combustion engine automatic-stay 
starting control unit characterized by having means forming. 

[Claim 8] In a configuration according to claim 7 said intemal combustion engine the injection type internal 
combustion engine in a cylinder which injects a direct fiiel fi*om a fuel injection valve to a combustion 
chamber — it is — the time of said automatic stay — gaseous mixture ~ means forming By injecting a fuel to 
the combustion chamber of the gas column which both the inlet valve and the exhaust valve have closed, 
and goes through the fuel-injection timing at the time of automatic starting, and exists from a fuel injection 
valve before the ignition timing at the time of automatic starting when an intemal combustion engine 
changes into an automatic-stay condition The intemal combustion engine automatic-stay starting control 
unit characterized by making this combustion chamber into the mixed gaseous state voice in which jump 
spark ignition is possible. 

[Claim 9] In a configuration according to claim 7 said intemal combustion engine the injection type intemal 
combustion engine in a cylinder which injects a direct fuel from a fuel injection valve to a combustion 
chamber ~ it is — the time of said automatic stay — gaseous mixture ~ means forming By both an inlet valve 
and an exhaust valve going through the fuel-injection timing at the time of closing automatic starting, and 
injecting a fuel to the combustion chamber of the gas column presumed to be in the condition before the 
ignition timing at the time of automatic starting, when an intemal combustion engine changes into an 
automatic-stay condition just before an intemal combustion engine's automatic stay The intemal combustion 
engine automatic-stay starting control unit characterized by making the combustion chamber of this gas 
column into the mixed gaseous state voice in which jump spark ignition is possible in an intemal 
combustion engine's automatic-stay condition. 

[Claim 10] In a configuration according to claim 7 said intemal combustion engine the suction-port injection 
type intemal combustion engine which injects a fuel fi-om a fuel injection valve to a suction port — it is — the 
time of said automatic stay — gaseous mixture ~ means forming By both an inlet valve and an exhaust valve 
going through the fuel-injection timing at the time of closing automatic starting, and injecting a fuel to the 
suction port of the gas colunm presumed to be in the condition before the ignition timing at the time of 
automatic starting, when an intemal combustion engine changes into an automatic-stay condition just before 
an intemal combustion engine's automatic stay The intemal combustion engine automatic-stay starting 
control unit characterized by making the combustion chamber of this gas column into the mixed gaseous 
state voice in which jump spark ignition is possible in an intemal combustion engine's automatic-stay 
condition. 

[Claim 11] either of claims 7-10 — the configuration of a publication — setting — the time of said automatic 
stay — gaseous mixture — the intemal combustion engine automatic-stay starting control unit characterized 
by neither of means forming forming gaseous mixture in the combustion chamber of gas columns other than 
the gas column which the inlet valve and the exhaust valve have closed, and goes through the fiiel-injection 
timing at the time of automatic starting, and exists among the gas columns of the intemal combustion engine 
of an automatic-stay condition before the ignition timing at the time of automatic starting. 
[Claim 12] During operation of the jump-spark-ignition type intemal combustion engine which forms 
gaseous mixture by the fuel injection by the fuel injection valve It is the intemal combustion engine 
automatic-stay starting control unit which carries out automatic starting of the intemal combustion engine 
when an intemal combustion engine is automatically stopped when this intemal combustion engine's 
operational status satisfies automatic-stay conditions, and automatic starting conditions are satisfied. Among 
the gas columns of the intemal combustion engine of an automatic-stay condition the combustion chamber 
of the gas column which has both an inlet valve and an exhaust valve before a closing ignition marginal 
crank angle ~ the gaseous mixture in which jump spark ignition is possible ~ the time of the automatic stay 
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made into a condition — gaseous mixture — with means fomiing It is the internal combustion engine 
automatic-stay starting control unit characterized by having a fire means at the automatic starting time 
which lights inrunediately about the gas column in which ignition timing has passed among the gas columns 
which have both an inlet valve and an exhaust valve before a closing ignition marginal crank angle at the 
time of an internal combustion engine's automatic starting. 

[Claim 13] the injection type internal combustion engine in a cylinder with which said internal combustion 
engine injects a direct fiiel from a fuel injection valve to a combustion chamber in a configuration according 
to claim 12 — it is — the time of said automatic stay — gaseous mixture — means forming injects a fuel from 
a fuel injection valve to the combustion chamber of the gas colvinm which has both an inlet valve and an 
exhaust valve before a closing ignition marginal crank angle, when an internal combustion engine changes 
into an automatic-stay condition ~ this combustion chamber ~ the gaseous mixture in which jump spark 
ignition is possible — the internal combustion engine automatic-stay starting control unit characterized by to 
consider as a condition. 

[Claim 14] In a configuration according to claim 12 said intemal combustion engine the injection type 
intemal combustion engine in a cylinder which injects a direct fuel from a fuel injection valve to a 
combustion chamber — it is — the time of said automatic stay ~ gaseous mixture ~ means forming By 
injecting a fuel to the combustion chamber of the gas column presumed that both an inlet valve and an 
exhaust valve will be in the condition before a closing ignition marginal crank angle when an intemal 
combustion engine changes into an automatic-stay condition just before an intemal combustion engine's 
automatic stay The intemal combustion engine automatic-stay starting control unit characterized by making 
the combustion chamber of this gas column into the mixed gaseous state voice in which jump spark ignition 
is possible in an intemal combustion engine's automatic-stay condition. 

[Claim 15] In a configuration according to claim 12 said intemal combustion engine the suction-port 
injection type intemal combustion engine which injects a fuel from a fuel injection valve to a suction port — 
it is — the time of said automatic stay ~ gaseous mixture — means forming By injecting a fuel to the suction 
port of the gas column presumed that both an inlet valve and an exhaust valve will be in the condition before 
a closing ignition marginal crank angle when an intemal combustion engine changes into an automatic-stay 
condition just before an intemal combustion engine's automatic stay The intemal combustion engine 
automatic-stay starting control unit characterized by making the combustion chamber of this gas column 
into the mixed gaseous state voice in which jump spark ignition is possible in an intemal combustion 
engine's automatic-stay condition. 

[Claim 16] either of claims 12-15 ~ the configuration of a publication ~ setting — the time of said automatic 
stay — gaseous mixture — the intemal combustion engine automatic-stay starting control unit characterized 
by neither of means forming forming gaseous mixture in the combustion chamber of gas columns other than 
the gas column which has an inlet valve and an exhaust valve before a closing ignition marginal crank angle 
among the gas columns of the intemal combustion engine of an automatic-stay condition. 
[Claim 17] During operation of the jump-spark-ignition type intemal combustion engine which forms 
gaseous mixture by the fuel injection by the fuel injection valve It is the intemal combustion engine 
automatic-stay starting control unit which carries out automatic starting of the intemal combustion engine 
when an intemal combustion engine is automatically stopped when this intemal combustion engine's 
operational status satisfies automatic-stay conditions, and automatic starting conditions are satisfied. Among 
the gas colunms of the intemal combustion engine of an automatic-stay condition the combustion chamber 
of the gas column which both the inlet valve and the exhaust valve have closed — the gaseous mixture in 
which jump spark ignition is possible — the time of the automatic stay made into a condition — gaseous 
mixture — among the g£is colunms which both the inlet valve and the exhaust valve have closed at the time 
of means forming and an intemal combustion engine's automatic starting It is the intemal combustion engine 
automatic-stay starting control unit characterized by having a fire means at the automatic starting time 
which lights immediately about the gas column in which ignition timing has passed. 

[Claim 1 8] It is the intemal combustion engine automatic-stay starting control unit characterized by lighting 
immediately about the gas column which ignition timing passes 2ind exists before an ignition marginal crank 
angle among the gas colunms in which the inlet valve and the exhaust valve have closed both fire means in 
the configuration according to claim 17 at the time of an intemal combustion engine's automatic starting at 
said automatic starting time. 

[Claim 1 9] the injection type intemal combustion engine in a cylinder with which said intemal combustion 
engine injects a direct fuel from a fixel injection valve to a combustion chamber in a configuration according 
to claim 1 7 or 1 8 ~ it is — the time of said automatic stay ~ gaseous mixture — means forming injects a fuel 
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from a fiiel injection valve to the combustion chamber of the gas column which both the inlet valve and the 
exhaust valve have closed, when an intemal combustion engine changes into an automatic-stay condition — 
this combustion chamber — the gaseous mixture in which jump spark ignition is possible — the intemal 
combustion engine automatic-stay starting control unit characterized by to consider as a condition. 
[Claim 20] In a configuration according to claim 17 or 18 said intemal combustion engine the injection type 
intemal combustion engine in a cylinder which injects a direct fuel from a fuel injection valve to a 
combustion chamber -- it is — the time of said automatic stay ~ gaseous mixture — means forming By 
injecting a fuel to the combustion chamber of the gas column presumed to be closed by both an inlet valve 
and the exhaust valve when an intemal combustion engine changes into an automatic-stay condition just 
before an intemal combustion engine's automatic stay The intemal combustion engine automatic-stay 
starting control unit characterized by making the combustion chamber of this gas column into the mixed 
gaseous state voice in which jump spark ignition is possible in an intemal combustion engine's automatic- 
stay condition. 

[Claim 21] In a configuration according to claim 17 or 18 said intemal combustion engine the suction-port 
injection type intemal combustion engine which injects a fuel from a fuel injection valve to a suction port — 
it is — the time of said automatic stay — gaseous mixture — means forming By injecting a fuel to the suction 
port of the gas column presumed to be closed by both an inlet valve and the exhaust valve when an intemal 
combustion engine changes into an automatic-stay condition just before an intemal combustion engine's 
automatic stay The intemal combustion engine automatic-stay starting control unit characterized by making 
the combustion chamber of this gas column into the mixed gaseous state voice in which jiimp spark ignition 
is possible in an intemal combustion engine's automatic-stay condition. 

[Claim 22] either of claims 17-21 - the configuration of a publication ~ setting - the time of said automatic 
stay — gaseous mixture — the intemal combustion engine automatic-stay starting control unit characterized 
by neither of means forming forming gaseous mixture in the combustion chamber of gas columns other than 
the gas column which the inlet valve and the exhaust valve have closed among the gas columns of the 
intemal combustion engine of ein automatic-stay condition. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention stops an internal combustion engine automatically, when an internal 
combustion engine's operational status satisfies automatic-stay conditions during operation of the jump- 
spark-ignition type intemal combustion engine which forms gaseous mixture by the fuel injection by the 
fUel injection valve, and when automatic starting conditions are satisfied, it relates to the intemal 
combustion engine automatic-stay starting control xrnit which carries out automatic starting of the intemal 
combustion engine. 
[0002] 

[Description of the Prior Art] In the automobile engine, when an automobile carries out a transit halt at a 
crossing etc. for an improvement of fiael consumption etc., an intemal combustion engine is stopped 
automatically, and the automatic-stay starting system which rotates a starter, and automatic starting of the 
intemal combustion engine is carried out [ starting system ], and enables start of an automobile at the time of 
start actuation, and the so-called economy running system are known (JP, 10-47 104, A). 
[0003] 

[Problem(s) to be Solved by the Invention] In such automatic-stay starting system, fuel injection from a fuel 
injection valve is suspended at the time of automatic stay. Since gaseous mixture stops existing in a 
combustion chamber and it stops producing combustion by this, rotation will stop by various kinds of 
rotational resistance of an intemal combustion engine. Therefore, in the intemal combustion engine in an 
automatic-stay condition, gaseous mixture does not exist in a combustion chamber. 

[0004] Then, if automatic starting conditions are satisfied, first, an intemal combustion engine's crankshaft 
would be rotated by the starter motor, and the fuel will be injected to the gas column which became injection 
timing according to rotation of a crankshaft. For example, a fuel is injected to the suction port of a gas 
column at the time of automatic starting, and a combustion chamber is made to inhale this fuel as gaseous 
mixture with inhalation of air like an inhalation-of-air line in a suction-port injection type intemal 
combustion engine. And it lights, after becoming a compression stroke and compressing gaseous mixture 
after that, and the first combustion is made to start. 

[0005] Thus, after automatic starting conditions are satisfied, and rotating remarkable crank angle width of 
face, the gas column in which gaseous mixture exists serves as ignition timing, and an intemal combustion 
engine's output will not start without a starter motor. Therefore, it is impossible to make it bum in the first 
ignition timing, and since combustion cannot be made to start at an early stage, the problem that an intemal 
combustion engine's start up takes time amount exists. 

[0006] It is impossible to make it bum in the first ignition timing for the reason same in order for the 
injection type intemal combustion engine in a cylinder which injects a direct fuel from a fuel injection valve 
to a combustion chamber to perform homogeneity combustion mode at the time of starting, to set like an 
inhalation-of-air line and to perform fuel injection as the suction-port injection type intemal combustion 
engine which mentioned above, and since combustion cainnot be made to start at an early stage, the problem 
take time amount exists in an intemal combustion engine's start up. 

[0007] This invention aims at offer of the intemal combustion engine automatic-stay starting control unit 
which can make an intemal combustion engine's start up quick by enabling ignition combustion in the gas 
column in which ignition timing comes first in the intemal combustion engine which stopped automatically 
at the time of automatic starting. 
[0008] 

[Means for Solving the Problem] Hereafter, the means and its operation effectiveness for attaining the 
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above-mentioned purpose are indicated. An internal combustion engine automatic-stay starting control unit 
according to claim 1 During operation of the jump-spark-ignition type internal combustion engine which 
forms gaseous mixture by the fuel injection by the fuel injection valve It is the intemal combustion engine 
automatic-stay starting control unit which carries out automatic starting of the intemal combustion engine 
when an intemal combustion engine is automatically stopped when this intemal combustion engine's 
operational status satisfies automatic-stay conditions, and automatic starting conditions are satisfied. Among 
the gas colunms of the intemal combustion engine of an automatic-stay condition the combustion chamber 
of the gas column which both the inlet valve and the exhaust valve have closed in the compression stroke — 
the gaseous mixture in which jump spark ignition is possible ~ the time of the automatic stay made into a 
condition — gaseous mixture ~ it is characterized by having means forming. 
[0009] The ignition timing at the time of starting is the first stage like the expansion line fi-om the 
compression stroke last stage. When the gas column which both the inlet valve and the exhaust valve have 
closed in the compression stroke in the automatic-stay condition exists fi-om this and automatic starting is 
carried out, the probability for the first ignition timing in an intemal combustion engine to arrive at this gas 
column is very high. Especially, when the expansion line was the first stage and ignition timing carries out 
automatic starting, the first ignition timing surely arrives at this gas column. 

[0010] for this reason, the time of automatic stay — gaseous mixture — the combustion chamber of the gas 
colxunn in which the inlet valve and the exhaust valve have closed both means forming in the compression 
stroke in the automatic-stay condition — the gaseous mixture in which jump spark ignition is possible — it is 
considering as the condition. Therefore, it becomes possible to make it light and bxim in the first ignition 
timing at the time of automatic starting, and an intemal combustion engine's start up can be made quick. 
[001 1] An intemal combustion engine automatic-stay starting control unit according to claim 2 In a 
configuration according to claim 1 said intemal combustion engine the injection type intemal combustion 
engine in a cylinder which injects a direct fiiel from a fiael injection valve to a combustion chamber — it is ~ 
the time of said automatic stay — gaseous mixture — means forming When an intemal combustion engine 
changes into an automatic-stay condition, it is characterized by making this combustion chamber into the 
mixed gaseous state voice in which jump spark ignition is possible by injecting a fuel from a fuel injection 
valve to the combustion chamber of the gas colunm which both the inlet valve and the exhaust valve have 
closed in the compression stroke. 

[0012] the case where an intemal combustion engine is an injection type intemal combustion engine in a 
cylinder — the time of automatic stay — gaseous mixture — means forming injects a fuel from a fuel injection 
valve to the combustion chamber of the gas column which both the inlet valve and the exhaust valve have 
closed in the compression stroke, when an intemal combustion engine changes into an automatic-stay 
condition. By this, the combustion chamber of the gas column which both the inlet valve and the exhaust 
valve have closed in the compression stroke is made into the mixed gaseous state voice in which jump spark 
ignition is possible. 

[0013] In this way, when automatic starting is carried out, it becomes possible to make combustion start by 
the first ignition timing, and an intemal combustion engine's start up can be made quick. An intemal 
combustion engine automatic-stay starting control unit according to claim 3 In a configuration according to 
claim 1 said intemal combustion engine the injection type intemal combustion engine in a cylinder which 
injects a direct fuel from a fuel injection valve to a combustion chamber — it is — the time of said automatic 
stay — gaseous mixture ~ means forming By injecting a fuel to the combustion chamber of the gas column 
presumed to be closed by both an inlet valve and the exhaust valve in a compression stroke when an intemal 
combustion engine changes into an automatic-stay condition just before an intemal combustion engine's 
automatic stay It is characterized by making the combustion chamber of this gas column into the mixed 
gaseous state voice in which jump spark ignition is possible in an intemal combustion engine's automatic- 
stay condition. 

[0014] the case where an intemal combustion engine is an injection type intemal combustion engine in a 
cylinder — the time of automatic stay ~ gaseous mixture ~ a fuel is injected to the combustion chamber of 
the gas column presumed that means forming will be closed by both an inlet valve and the exhaust valve in a 
compression stroke when an intemal combustion engine changes into an automatic-stay condition just 
before an intemal combustion engine's automatic stay. By this, the combustion chamber of the gas column 
which both the inlet valve and the exhaust valve have closed in the compression stroke in an intemal 
combustion engine's automatic-stay condition is made into the mixed gaseous state voice in which jump 
spark ignition is possible. 

[0015] In this way, when automatic starting is carried out, it becomes possible to make combustion start by 
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the first ignition timing, and an internal combustion engine's start up can be made quick. In addition, when 
the high-pressure fuel pump for injecting a fuel to a combustion chamber is driving with the intemal 
combustion engine, fuel injection can be certainly performed under sufficient fuel pressure by injecting a 
fuel to a combustion chamber just before an intemal combustion engine's automatic stay. 
[0016] An intemal combustion engine automatic-stay starting control unit according to claim 4 In a 
configuration according to claim 1 said intemal combustion engine the suction-port injection type intemal 
combustion engine which injects a fuel from a fuel injection valve to a suction port — it is ~ the time of said 
automatic stay - gaseous mixture ~ means forming By injecting a fuel to the suction port of the gas column 
presumed to be closed by both an inlet valve and the exhaust valve in a compression stroke when an intemal 
combustion engine changes into an automatic-stay condition just before an intemal combustion engine's 
automatic stay It is characterized by making the combustion chamber of this gas column into the mixed 
gaseous state voice in which jump spark ignition is possible in an intemal combustion engine's automatic- 
stay condition. 

[0017] the case where an intemal combustion engine is a suction-port injection type intemal combustion 
engine ~ the time of automatic stay — gaseous mixture — a fuel is injected to the suction port of the gas 
column presumed that means forming will be closed by both an inlet valve and the exhaust valve in a 
compression stroke when an intemal combustion engine changes into an automatic-stay condition just 
before an intemal combustion engine's automatic stay. By this, the combustion chamber of the gas column 
which both the inlet valve and the exhaust valve have closed in the compression stroke in an intemal 
combustion engine's automatic-stay condition is made into the mixed gaseous state voice in which jump 
spark ignition is possible. 

[0018] In this way, when automatic starting is carried out, it becomes possible to make combustion start by 
the first ignition timing, and an intemal combustion engine's start up can be made quick, an internal 
combustion engine automatic-stay starting control unit according to claim 5 — either of claims 1-4 — the 
configuration of a publication — setting — the time of said automatic stay — gaseous mixture — both means 
forming is characterized by not forming gaseous mixture in the combustion chamber of gas columns other 
than the gas column which the inlet valve and the exhaust valve have closed in the compression stroke 
among the gas columns of the intemal combustion engine of an automatic-stay condition. 
[0019] the time of automatic stay — gaseous mixture ~ the combustion chamber of the gas column in which 
the inlet valve and the exhaust valve have closed both means forming in the compression stroke ~ the 
gaseous mixture in which jump spark ignition is possible — considering as a condition — in addition, gaseous 
mixture is not formed in the combustion chamber of gas colunms other than the gas column which both the 
inlet valve and the exhaust valve have closed in the compression stroke. 

[0020] The ignition timing at the time of starting is the first stage like the expansion line from the 
compression stroke last stage. Even if it forms gaseous mixture in the combustion chamber of the gas 
column like an expansion line from this, the gaseous mixture has the very small probability set as the object 
of ignition. For this reason, useless fuel consumption can be prevented by not forming gaseous mixture in 
the combustion chamber of the gas column which exists like an expansion line. Furthermore, useless fuel 
consumption can be prevented by not forming gaseous mixture in the combustion chamber of the gas 
column which exists like an exhaust air line without the possibility of ignition at all. 
[0021] Since the probability for a fuel to be injected at the time of starting is high about the gas column 
which exists like an inhalation-of-air line, gaseous mixture does not form in the combustion chamber of the 
gas column which exists like an inhalation-of-air line in the state of automatic stay. While preventing that an 
air- fuel ratio becomes rich by this when the fuel injection at the time of starting is added, useless fuel 
consumption can be prevented. 

[0022] Furthermore, it can prevent that gaseous mixture leaks out to a suction-port and exhaust air port side 
during automatic stay by restricting formation of gaseous mixture to the gas column which both the inlet 
valve and the exhaust valve have closed. 

[0023] an intemal combustion engine automatic-stay starting control unit according to claim 6 — either of 
claims 1 -5 — in the configuration of a publication, it is characterized by having a fire means at the automatic 
starting time which lights immediately about the gas colunm in which ignition timing has passed among the 
gas columns which both the inlet valve and the exhaust valve have closed in the compression stroke at the 
time of an intemal combustion engine's automatic starting. 

[0024] When [ both ] the ignition timing at the time of starting is in the compression stroke last stage, 
although a probability is low, ignition timing may have passed in the gas colunrn which the inlet valve and 
the exhaust valve have closed in the compression stroke. You may make it light inunediately with a fire 
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means to such a gas column at the time of an internal combustion engine's automatic starting at the 
automatic starting time. 

[0025] Ignition combustion of the gaseous mixture which exists in the combustion chamber of the gas 
column which both the inlet valve and the exhaust valve have closed in the compression stroke by this is 
carried out certainly, and it is completely lost that a fuel is consimied vainly. And ignition combustion of 
gaseous mixture arises from it becoming possible to make it bum immediately at the time of automatic 
starting ahead of the gas colunm at which ignition timing arrives first in the ignition timing at the time of the 
usual automatic starting, without waiting for the usual ignition timing. Therefore, the start up of the internal 
combustion engine by automatic starting can be made still quicker. 

[0026] An internal combustion engine automatic-stay starting control unit according to claim 7 During 
operation of the jump-spark-ignition type internal combustion engine which forms gaseous mixture by the 
fUel injection by the fuel injection valve It is the internal combustion engine automatic-stay starting control 
unit which carries out automatic starting of the internal combustion engine when an intemal combustion 
engine is automatically stopped when this intemal combustion engine's operational status satisfies 
automatic-stay conditions, and automatic starting conditions are satisfied. Among the gas columns of the 
intemal combustion engine of an automatic-stay condition the combustion chamber of the gas column which 
both the inlet valve and the exhaust valve have closed, and goes through the fuel-injection timing at the time 
of automatic starting, and exists before the ignition timing at the time of automatic starting — the gaseous 
mixture in which jump spark ignition is possible — the time of the automatic stay made into a condition — 
gaseous mixture — it is characterized by having means forming. 

[0027] When the gas column which both the inlet valve and the exhaust valve have closed in the automatic- 
stay condition, and goes through the fuel-injection timing at the time of automatic starting, and exists before 
the ignition timing at the time of automatic starting exists, the gas column at which ignition timing arrives 
first when automatic starting is carried out surely exists in this, for this reason, the time of automatic stay ~ 
gaseous mixture — the combustion chamber of the gas column which the inlet valve and the exhaust valve 
have closed both means forming in the automatic-stay condition, and goes through the fuel-injection timing 
at the time of automatic starting, and exists before the ignition timing at the time of automatic starting — the 
gaseous mixture in which jump spark ignition is possible — it is considering as the condition. When 
automatic starting is carried out by this, combustion of gaseous mixture arises in the gas column at which 
ignition timing surely arrives first. Therefore, at the time of automatic starting, it can perform certainly 
making combustion start by the chance of the first ignition timing, and it can make an intemal combustion 
engine's start up quick. 

[0028] An intemal combustion engine automatic-stay starting control unit according to claim 8 In a 
configuration according to claim 7 said intemal combustion engine the injection type intemal combustion 
engine in a cylinder which injects a direct fuel from a fuel injection valve to a combustion chamber — it is ~ 
the time of said automatic stay ~ gaseous mixture ~ means forming By injecting a fuel to the combustion 
chamber of the gas column which both the inlet valve and the exhaust valve have closed, and goes through 
the fuel-injection timing at the time of automatic starting, and exists from a fuel injection valve before the 
ignition timing at the time of automatic starting when an intemal combustion engine changes into an 
automatic- stay condition It is characterized by making this combustion chamber into the mixed gaseous 
state voice in which jump spark ignition is possible. 

[0029] the case where an intemal combustion engine is an injection type intemal combustion engine in a 
cylinder — the time of automatic stay — gaseous mixture — means forming injects a fuel to the combustion 
chamber of the gas column which both the inlet valve and the exhaust valve have closed, and goes through 
the fuel-injection timing at the time of automatic starting, and exists from a fuel injection valve before the 
ignition timing at the time of automatic starting, when an intemal combustion engine changes into an 
automatic-stay condition. The combustion chamber of the gas column which both the inlet valve and the 
exhaust valve have closed, and goes through the fuel-injection timing at the time of automatic starting by 
this, and exists before the ignition timing at the time of automatic starting is made into the mixed gaseous 
state voice in which jump spark ignition is possible. 

[0030] In this way, when automatic starting is carried out, combustion of gaseous mixture arises in the gas 
column at which ignition timing surely arrives first. Therefore, at the time of automatic starting, it can 
perform certainly making combustion start by the chance of the first ignition timing, and it can make an 
intemal combustion engine's start up quick. 

[003 1] An intemal combustion engine automatic-stay starting control unit according to claim 9 In a 
configuration according to claim 7 said intemal combustion engine the injection type intemal combustion 
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engine in a cylinder which injects a direct fuel from a fuel injection valve to a combustion chamber — it is — 
the time of said automatic stay — gaseous mixtvire — means forming By both an inlet valve and an exhaust 
valve going through the fuel-injection timing at the time of closing automatic starting, and injecting a fuel to 
the combustion chamber of the gas column presumed to be in the condition before the ignition timing at the 
time of automatic starting, when an intemal combustion engine changes into an automatic-stay condition 
just before an intemal combustion engine's automatic stay It is characterized by making the combustion 
chamber of this gas coluntm into the mixed gaseous state voice in which jump spark ignition is possible in an 
intemal combustion engine's automatic-stay condition. 

[0032] the case where an intemal combustion engine is an injection type intemal combustion engine in a 
cylinder — the time of automatic stay — gaseous mixture — means forming injects a fuel to the combustion 
chamber of the gas column presumed that both an inlet valve and an exhaust valve go through the fuel- 
injection timing at the time of closing automatic starting, and will be in the condition before the ignition 
timing at the time of automatic starting, when an intemal combustion engine changes into an automatic-stay 
condition just before an intemal combustion engine's automatic stay. The combustion chamber of the gas 
column which both the inlet valve and the exhaust valve have closed, and goes through the fuel-injection 
timing at the time of automatic starting in an intemal combustion engine's automatic-stay condition by this, 
and exists before the ignition timing at the time of automatic starting is made into the mixed gaseous state 
voice in which jump spark ignition is possible. 

[0033] In this way, when automatic starting is carried out, combustion of gaseous mixture arises in the gas 
column at which ignition timing surely arrives first. Therefore, at the time of automatic starting, it can 
perform certainly making combustion start by the chance of the first ignition timing, and it can make an 
intemal combustion engine's start up quick. 

[0034] In addition, when the high-pressure fuel pump for injecting a fuel to a combustion chamber is driving 
with the intemal combustion engine, fuel injection can be certainly performed under sufficient fuel pressure 
by injecting a fuel to a combustion chamber just before an intemal combustion engine's automatic stay. 
[0035] An intemal combustion engine automatic-stay starting control unit according to claim 10 In a 
configuration according to claim 7 said intemal combustion engine the suction-port injection type intemal 
combustion engine which injects a fuel from a fuel injection valve to a suction port — it is - the time of said 
automatic stay — gaseous mixture ~ means forming By both an inlet valve and an exhaust valve going 
through the fuel-injection timing at the time of closing automatic starting, and injecting a fuel to the suction 
port of the gas column presumed to be in the condition before the ignition timing at the time of automatic 
starting, when an intemal combustion engine changes into an automatic-stay condition just before an 
intemal combustion engine's automatic stay It is characterized by making the combustion chamber of this 
gas column into the mixed gaseous state voice in which jump spark ignition is possible in an intemal 
combustion engine's automatic-stay condition. 

[0036] the case where an intemal combustion engine is a suction-port injection type intemal combustion 
engine — the time of automatic stay — gaseous mixture — means forming injects a fuel to the suction port of 
the gas column presumed that both an inlet valve and an exhaust valve go through the fuel-injection timing 
at the time of closing automatic starting, and will be in the condition before the ignition timing at the time of 
automatic starting, when an intemal combustion engine changes into an automatic-stay condition just before 
an intemal combustion engine's automatic stay. The combustion chamber of the gas column which both the 
inlet valve and the exhaust valve have closed in an intemal combustion engine's automatic-stay condition, 
and goes through the fuel-injection timing at the time of automatic starting by this, and exists before the 
ignition timing at the time of automatic starting is made into the mixed gaseous state voice in which jump 
spark ignition is possible. 

[0037] In this way, when automatic starting is carried out, combustion of gaseous mixture arises in the gas 
column at which ignition timing surely arrives first. Therefore, at the time of automatic starting, it can 
perform certainly making combustion start by the chance of the first ignition timing, and it can make an 
intemal combustion engine's start up quick. 

[0038] an intemal combustion engine automatic-stay starting control unit according to claim 11— either of 
claims 7-10 - the configuration of a publication - setting - the time of said automatic stay ~ gaseous 
mixture - both means forming is characterized by not forming gaseous mixture in the combustion chamber 
of gas columns other than the gas column which the inlet valve and the exhaust valve have closed, and goes 
through the fuel-injection timing at the time of automatic starting, and exists among the gas columns of the 
intemal combustion engine of an automatic-stay condition before the ignition timing at the time of 
automatic starting. 
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[0039] the time of automatic stay — gaseous mixture — means forming among the gas columns of the 
internal combustion engine of an automatic-stay condition The combustion chamber of the gas column 
which both the inlet valve and the exhaust valve have closed, and goes through the fuel-injection timing at 
the time of automatic starting, and exists before the ignition timing at the time of automatic starting is added 
to considering as the mixed gaseous state voice in which jump spark ignition is possible. Gaseous mixture is 
not formed in the combustion chamber of gas colunms other than the gas column which both the inlet valve 
and the exhaust valve have closed, and goes through the fuel-injection timing at the time of automatic 
starting, and exists before the ignition timing at the time of automatic starting. 

[0040] Even if it forms gaseous mixture in the combustion chamber of the gas colunrn after the ignition 
timing at the time of automatic starting, the gaseous mixture is not set as the object of ignition. For this 
reason, useless fuel consumption can be prevented by not forming gaseous mixture in the combustion 
chamber of the gas column after the ignition timing at the time of automatic starting. Furthermore, since a 
fuel is injected at the time of starting, the gas column which has not gone through the fuel-injection timing at 
the time of automatic starting does not form gaseous mixture in the state of automatic stay. While preventing 
that an air-fuel ratio becomes rich by this when the fuel injection at the time of starting is added, useless fuel 
consiimptioh can be prevented. 

[0041] Fxirthermore, it can prevent that gaseous mixture leaks out to a suction-port and exhaust air port side 
during automatic stay by restricting formation of gaseous mixture to the gas colxinm which both the inlet 
valve and the exhaust valve have closed. 

[0042] An intemal combustion engine automatic-stay starting control imit according to claim 12 During 
operation of the jump-spark-ignition type intemal combustion engine which forms gaseous mixture by the 
fUel injection by the fuel injection valve It is the intemal combustion engine automatic-stay steirting control 
unit which carries out automatic starting of the intemal combustion engine when an intemal combustion 
engine is automatically stopped when this intemal combustion engine's operational status satisfies 
automatic-stay conditions, and automatic starting conditions are satisfied. Among the gas columns of the 
intemal combustion engine of an automatic-stay condition the combustion chamber of the gas column which 
has both an inlet valve and an exhaust valve before a closing ignition marginal crank angle — the gaseous 
mixture in which jump spark ignition is possible — the time of the automatic stay made into a condition — 
gaseous mixture — with means forming About the gas column in which ignition timing has passed, it is 
characterized by having a fire means at the automatic starting time which lights immediately among the gas 
columns which have both an inlet valve and an exhaust valve before a closing ignition marginal crank single 
at the time of an intemal combustion engine's automatic starting. 

[0043] The gas colunm which has both an inlet valve and an exhaust valve before a closing ignition 
marginal crank angle is a gas column which exists like a compression stroke or an expansion line. 
Therefore, when the gas column which has both an inlet valve and an exhaust valve in an automatic-stay 
condition before a closing ignition marginal cremk angle exists, the gas colunm at which ignition timing 
arrives first when automatic starting is carried out may exist in this, for this reason, the time of automatic 
stay — gaseous mixture — the combustion chamber of the gas column to which both means forming has an 
inlet valve and an exhaust valve in an automatic-stay condition before a closing ignition marginal crank 
angle — the gaseous mixture in which jump spark ignition is possible — it is considering as the condition. 
Combustion can be made to start by the chance of the first ignition timing by this at the time of automatic 
st£uting now. 

[0044] Furthermore, both fire means are inmiediately lit about the gas column in which ignition timing has 
passed among the gas columns which have an inlet valve and an exhaust valve before a closing ignition 
marginal crank angle at the time of an intemal combustion engine's automatic starting at the automatic 
starting time. The gaseous mixture which exists in the combustion chamber of the gas column which has 
both an inlet valve and an exhaust valve before a closing ignition marginal crank angle by this bums 
certainly, and a fuel is not consumed vainly. And to the combustion chamber of the gas column after the 
ignition marginal crank angle which sufficient combustion does not produce, gaseous mixture can prevent 
useless fuel consumption from not existing. 

[0045] Moreover, ignition combustion of gaseous mixture arises fi'om burning immediately at the time of 
automatic starting ahead of the gas column at which ignition timing arrives first in the usual ignition timing, 
without waiting for the usual ignition timing. Therefore, the start up of the intemal combustion engine by 
automatic starting can be made still quicker. 

[0046] An intemal combustion engine automatic-stay starting control unit according to claim 13 In a 
configuration according to claim 12 said intemal combustion engine the injection type intemal combustion 
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engine in a cylinder which injects a direct fuel from a fuel injection valve to a combustion chamber — it is — 
the time of said automatic stay — gaseous mixture — means forming When an internal combustion engine 
changes into an automatic-stay condition, it is characterized by making this combustion chamber into the 
mixed gaseous state voice in which jump spark ignition is possible by injecting a fuel from a fuel injection 
valve to the combustion chamber of the gas column which has both an inlet valve and an exhaust valve 
before a closing ignition marginal crank angle. 

[0047] the case where an internal combustion engine is an injection type internal combustion engine in a 
cylinder — the time of automatic stay — gaseous mixture — means forming injects a fuel from a fuel injection 
valve to the combustion chamber of the gas column which has both an inlet valve and an exhaust valve 
before a closing ignition marginal crank angle, when an internal combustion engine changes into an 
automatic-stay condition. By this, both an inlet valve and an exhaust valve make the combustion chamber of 
the gas column which exists before a closing ignition marginal crank angle the mixed gaseous state voice in 
which jump spark ignition is possible. 

[0048] In this way, when automatic starting is carried out, it becomes possible to make combustion start by 
the first ignition timing, and an internal combustion engine's start up can be made quick. An intemal 
combustion engine automatic-stay starting control unit according to claim 14 In a configuration according to 
claim 12 said intemal combustion engine the injection type intemal combustion engine in a cylinder which 
injects a direct fuel from a fuel injection valve to a combustion chamber — it is — the time of said automatic 
stay — gaseous mixture ~ means forming By injecting a fuel to the combustion chamber of the gas column 
presumed that both an inlet valve and an exhaust valve will be in the condition before a closing ignition 
marginal crank angle when an intemal combustion engine changes into an automatic-stay condition just 
before an intemal combustion engine's automatic stay It is characterized by making the combustion chamber 
of this gas column into the mixed gaseous state voice in which jump spark ignition is possible in an intemal 
combustion engine's automatic-stay condition. 

[0049] the case where an internal combustion engine is an injection type intemal combustion engine in a 
cylinder — the time of automatic stay ~ gaseous mixture — means forming injects a fuel to the combustion 
chamber of the gas column presumed that both an inlet valve and an exhaust valve will be in the condition 
before a closing ignition marginal crank angle, when an intemal combustion engine changes into an 
automatic-stay condition just before an intemal combustion engine's automatic stay. By this, the combustion 
chamber of the gas column which has both an inlet valve and an exhaust valve in an intemal combustion 
engine's automatic-stay condition before a closing ignition marginal crank angle is made into the mixed 
gaseous state voice in which jump spark ignition is possible. 

[0050] In this way, when automatic starting is carried out, it becomes possible to make combustion start by 
the first ignition timing, and an intemal combustion engine's start up can be made quick. In addition, when 
the high-pressure fuel pump for injecting a fuel to a combustion chamber is driving with the intemal 
combustion engine, fuel injection can be certainly performed under sufficient fuel pressure by injecting a 
fuel to a combustion chamber just before an intemal combustion engine's automatic stay. 
[0051] An intemal combustion engine automatic-stay starting control unit according to claim 15 In a 
configuration according to claim 12 said intemal combustion engine the suction-port injection type intemal 
combustion engine which injects a fuel from a fiiel injection valve to a suction port — it is — the time of said 
automatic stay — gaseous mixture — means forming By injecting a fuel to the suction port of the gas column 
presumed that both an inlet valve and an exhaust valve will be in the condition before a closing ignition 
marginal crank angle when an intemal combustion engine changes into an automatic-stay condition just 
before an intemal combustion engine's automatic stay It is characterized by making the combustion chamber 
of this gas column into the mixed gaseous state voice in which jump spark ignition is possible in an intemal 
combustion engine's automatic-stay condition. 

[0052] the case where an intemal combustion engine is a suction-port injection type intemal combustion 
engine — the time of automatic stay — gaseous mixture — means forming injects a fuel to the suction port of 
the gas column presumed that both an inlet valve and an exhaust valve will be in the condition before a 
closing ignition marginal crank angle, when an intemal combustion engine changes into an automatic-stay 
condition just before an intemal combustion engine's automatic stay. By this, the combustion chamber of the 
gas column which has both an inlet valve and an exhaust valve in an intemal combustion engine's 
automatic-stay condition before a closing ignition marginal crank angle is made into the mixed gaseous state 
voice in which jump spark ignition is possible. 

[0053] In this way, when automatic starting is carried out, it becomes possible to make combustion start by 
the first ignition timing, and an intemal combustion engine's start up can be made quick, an intemal 
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combustion engine automatic-stay starting control unit according to claim 16 — either of claims 12-15 — the 
configuration of a publication — setting — the time of said automatic stay — gaseous mixture ~ both means 
forming is characterized by not forming gaseous mixture in the combustion chamber of gas colunms other 
than the gas column which has an inlet valve and an exhaust valve before a closing ignition marginal crank 
angle among the gas columns of the intemal combustion engine of an automatic-stay condition. 
[0054] the time of automatic stay — gaseous mixture - the combustion chamber of the gas column to which 
both means forming has an inlet valve and an exhaust valve among the gas columns of the intemal 
combustion engine of an automatic-stay condition before a closing ignition marginal crank angle — the 
gaseous mixture in which jump spark ignition is possible — considering as a condition ~ in addition, gaseous 
mixture is not formed in the combustion chamber of gas columns other than the gas column which has both 
an inlet valve and an exhaust valve before a closing ignition marginal crank angle. 

[0055] Sufficient combustion is not produced even if it forms gaseous mixture in the combustion chamber of 
the gas column after an ignition marginal crank angle. For this reason, as gaseous mixture was not formed in 
the combustion chamber of the gas column after an ignition marginal crank single, useless fuel consxmiption 
is prevented. 

[0056] Furthermore, it can prevent that gaseous mixture leaks out to a suction-port and exhaust air port side 
during automatic stay by restricting formation of gaseous mixture to the gas coluncm which both the inlet 
valve and the exhaust valve have closed. 

[0057] An intemal combustion engine automatic-stay starting control unit according to claim 17 During 
operation of the jump-spark-ignition type intemal combustion engine which forms gaseous mixture by the 
fuel injection by the fuel injection valve It is the intemal combustion engine automatic-stay starting control 
unit which carries out automatic starting of the intemal combustion engine when an intemal combustion 
engine is automatically stopped when this intemal combustion engine's operational status satisfies 
automatic-stay conditions, and automatic starting conditions are satisfied. Among the gas columns of the 
intemal combustion engine of an automatic-stay condition the combustion chamber of the gas column which 
both the inlet valve and the exhaust valve have closed — the gaseous mixture in which jump spark ignition is 
possible — the time of the automatic stay made into a condition — gaseous mixture — among the gas columns 
which both the inlet valve and the exhaust valve have closed at the time of means forming and an intemal 
combustion engine's automatic starting About the gas column in which ignition timing has passed, it is 
characterized by having a fire means at the automatic starting time which lights immediately. 
[0058] The gas column which both the inlet valve and the exhaust valve have closed is a gas column which 
exists like a compression stroke or an expansion line. Therefore, when the gas column which both the inlet 
valve and the exhaust valve have closed in the automatic-stay condition exists, the gas column at which 
ignition timing arrives first when automatic starting is carried out may exist in this, for this reason, the time 
of automatic stay ~ gaseous mixture — the combustion chamber of the gas column in which the inlet valve 
and the exhaust valve have closed both means forming in the automatic-stay condition ~ the gaseous 
mixture in which jump spark ignition is possible — it is considering as the condition. Combustion can be 
made to start by the chance of the first ignition timing by this at the time of automatic starting now. 
[0059] Furthermore, both fire means are immediately lit about the gas column in which ignition timing has 
passed among the gas columns which the inlet valve and the exhaust valve have closed at the time of an 
intemal combustion engine's automatic starting at the automatic starting time. The gaseous mixture which 
exists in the combustion chamber of the gas colunm which both the inlet valve and the exhaust valve have 
closed by this bums certainly, and a fuel is not consumed vainly. And combustion of gaseous mixture arises 
from burning immediately at the time of automatic starting ahead of the gas column at which ignition timing 
arrives first in the usual ignition timing, without waiting for the usual ignition timing. Therefore, the start up 
of the intemal combustion engine by automatic starting can be made still quicker. 
[0060] An intemal combustion engine automatic-stay starting control unit according to claim 1 8 is 
characterized by lighting both fire means immediately about the gas colunm which ignition timing passes 
and exists among the gas columns which the inlet valve and the exhaust valve have closed before an ignition 
marginal crank angle at the time of an intemal combustion engine's automatic starting at said automatic 
starting time in a configuration according to claim 17. 

[0061] Unlike said claim 17, suppose that both fire means are lit immediately about the gas column which 
ignition timing passes and exists among the gas columns which the inlet valve and the exhaust valve have 
closed before an ignition marginal crank angle at the time of an intemal combustion engine's automatic 
starting at the automatic starting time. 

[0062] It is exhausted before sufficient combustion will be performed, if ignition timing carries out a lag not 
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much, and it is not desirable for an internal combustion engine. At the automatic starting time, as the fire 
means established the ignition marginal crank angle and was not lit about the gas column in which the 
ignition marginal crank angle has also passed further among the gas colunms in which ignition timing has 
passed, it has protected the internal combustion engine from this. 

[0063] the injection type internal combustion engine in a cylinder with which, as for said internal 
combustion engine, an internal combustion engine automatic-stay starting control unit according to claim 19 
injects a direct fuel from a fuel injection valve to a combustion chamber in a configuration according to 
claim 17 or 18 — it is — the time of said automatic stay ~ gaseous mixture — means forming injects a fiiel 
from a fuel injection valve to the combustion chamber of the gas column which both the inlet valve and the 
exhaust valve have closed, when an intemal combustion engine changes into an automatic-stay condition — 
this combustion chamber — the gaseous mixture in which jump spark ignition is possible ~ it is 
characterized by to consider as a condition. 

[0064] the case where an intemal combustion engine is an injection type intemal combustion engine in a 
cylinder — the time of automatic stay — gaseous mixture — means forming injects a fuel from a fuel injection 
valve to the combustion chamber of the gas colunm which both the inlet valve and the exhaust valve have 
closed, when an intemal combustion engine changes into an automatic-stay condition. By this, the 
combustion chamber of the gas column which both the inlet valve and the exhaust valve have closed is made 
into the mixed gaseous state voice in which jump spark ignition is possible. 

[0065] In this way, when automatic starting is carried out, it becomes possible to make combustion start by 
the first ignition timing, and an intemal combustion engine's start up can be made quick. An intemal 
combustion engine automatic-stay starting control unit according to claim 20 In a configuration according to 
claim 17 or 18 said intemal combustion engine the injection type intemal combustion engine in a cylinder 
which injects a direct fuel from a fuel injection valve to a combustion chamber it is ~ the time of said 
automatic stay — gaseous mixture — means forming By injecting a fuel to the combustion chamber of the 
gas column presumed to be closed by both an inlet valve and the exhaust valve when an intemal combustion 
engine changes into an automatic-stay condition just before an intemal combustion engine's automatic stay 
It is characterized by making the combustion chamber of this gas column into the mixed gaseous state voice 
in which jump spark ignition is possible in an intemal combustion engine's automatic-stay condition. 
[0066] the case where an intemal combustion engine is an injection type intemal combustion engine in a 
cylinder — the time of automatic stay — gaseous mixture — a fuel is injected to the combustion chamber of 
the gas column presumed that means forming will be closed by both an inlet valve and the exhaust valve 
when an intemal combustion engine changes into an automatic-stay condition just before an intemal 
combustion engine's automatic stay. By this, the combustion chamber of the gas column which both the inlet 
valve and the exhaust valve have closed in an intemal combustion engine's automatic-stay condition is made 
into the mixed gaseous state voice in which jump spark ignition is possible. 

[0067] In this way, when automatic starting is carried out, it becomes possible to make combustion start by 
the first ignition timing, and £in intemal combustion engine's start up can be made quick. In addition, when 
the high-pressure fuel pump for injecting a fuel to a combustion chamber is driving with the intemal 
combustion engine, fuel injection can be certainly performed under sufficient fuel pressure by injecting a 
fuel to a combustion chamber just before an intemal combustion engine's automatic stay. 
[0068] An intemal combustion engine automatic-stay starting control unit according to claim 21 In a 
configuration according to claim 17 or 18 said intemal combustion engine the suction-port injection type 
intemal combustion engine which injects a fuel from a fuel injection valve to a suction port — it is — the 
time of said automatic stay — gaseous mixture — means forming By injecting a fuel to the suction port of the 
gas column presumed to be closed by both an inlet valve and the exhaust valve when an intemal combustion 
engine changes into an automatic-stay condition just before an intemal combustion engine's automatic stay 
It is characterized by making the combustion chamber of this gas column into the mixed gaseous state voice 
in which jump spark ignition is possible in an intemal combustion engine's automatic-stay condition. 
[0069] the case where an intemal combustion engine is a suction-port injection type intemal combustion 
engine — the time of automatic stay — gaseous mixture — a fuel is injected to the suction port of the gas 
column presumed that means forming will be closed by both an inlet valve and the exhaust valve when an 
intemal combustion engine changes into an automatic-stay condition just before an intemal combustion 
engine's automatic stay. By this, the combustion chamber of the gas column which both the inlet valve and 
the exhaust valve have closed in an intemal combustion engine's automatic-stay condition is made into the 
mixed gaseous state voice in which jump spark ignition is possible. 

[0070] In this way, when automatic starting is carried out, it becomes possible to make combustion start by 
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the first ignition timing, and an internal combustion engine's start up can be made quick, an intemal 
combustion engine automatic-stay starting control unit according to claim 22 — either of claims 17-21 — the 
configuration of a publication — setting ~ the time of said automatic stay — gaseous mixture ~ both means 
forming is characterized by not forming gaseous mixture in the combustion chamber of gas columns other 
than the gas column which the inlet valve and the exhaust valve have closed among the gas columns of the 
intemal combustion engine of an automatic-stay condition. 

[0071] the time of automatic stay — gaseous mixture — the combustion chamber of the gas column in which 
the inlet valve and the exhaust valve have closed both means forming among the gas columns of the intemal 
combustion engine of an automatic-stay condition — the gaseous mixture in which jump spark ignition is 
possible ~ considering as a condition — in addition, gaseous mixture is not formed in the combustion 
chamber of gas columns other than the gas column which both the inlet valve and the exhaust valve have 
closed. 

[0072] It can prevent that gaseous mixture leaks out to a suction-port and exhaust air port side during 
automatic stay by restricting to the gas column in which both the inlet valve and the exhaust valve have 
closed formation of gaseous mixture in the automatic-stay condition. 
[0073] 

[Embodiment of the Invention] [Gestalt 1 of operation] drawing 1 shows the outline configuration of the 
gasoline engine (it abbreviates to an "engine" hereafter) 2 to which invention mentioned above was applied. 
Drawing 2 expresses the block diagram of the control network of this engine 2. This engine 2 is a jump- 
spark-ignition type, and is constituted as an injection type intemal combustion engine in a cylinder, and is 
carried in the automobile car as an object for an automobile drive. 

[0074] The engine 2 has six cylinder 2a. As shown also in drawing 3 - drawing 6 , the combustion chamber 
1 0 divided by the piston 6 which reciprocates within a cylinder block 4 and a cylinder block 4, and the 
cylinder head 8 attached on the cylinder block 4 is formed in each cylinder 2a, respectively, 
[0075] And the exhaust valve 16 of 1st inlet- valve 12a, 2nd inlet- valve 12b, and a pair is formed in each 
combustion chamber 10, respectively. 1st inlet- valve 12a is connected to 1st suction-port 14a among this, 
2nd inlet- valve 12b is connected to 2nd suction-port 14b, and the exhaust valve 16 of a pair is connected to 
the exhaust air port 1 8 of a pair, respectively. 

[0076] Drawing 3 is the horizontal sectional view of the cylinder head 8 for 1 cylinder, and 1st suction-port 
14a and 2nd suction-port 14b are straight-way- type suction ports prolonged in the shape of an abbreviation 
straight line so that it may be illustrated. Moreover, the ignition plug 20 is arranged in the center section of 
the intemal surface of the cylinder head 8. Furthermore, the fuel injection valve 22 is arranged at the 
internal-surface periphery of the cylinder head 8 1st inlet- valve 12a and near the 2nd inlet- valve 12b so that 
a direct fuel can be injected in a combustion chamber 10. The high-pressure fuel is supplied to this fuel 
injection valve 22 through the fuel distribution tube (illustration abbreviation) fi-om the high-pressure fiiel 
pump (illustration abbreviation) driven by rotation of an engine 2. The pressure of this high-pressure fuel is 
adjusted in the suitable condition for injection into a combustion chamber 10 by the electronic control unit 
("ECU" is called hereafter) 60 mentioned later, namely, the electromagnetism by which ECU60 was formed 
in the high-pressure fiiel pump — fuel pressure control is performed by adjusting the drive duty of the spill 
valve 55 ( drawing 2 ) according to the fuel pressure P in the fuel distribution tube detected in fiiel-pressure 
sensor 50a ( drawing 2 ), and the operational status of an engine 2. 

[0077] In addition, a X-X sectional view [ in / drawing 4 , and / in drawing 5 / drawing 3 ] and drawing 6 are 
the Y-Y sectional views in drawing 3 . [ the top view of the top face of a piston 6 ] The crevice 24 which has 
the profile configuration of the dome shape prolonged fi-om the lower part of a fuel injection valve 22 to the 
lower part of an ignition plug 20 is formed in the top face of the piston 6 formed in abbreviation Yamagata 
so that it might be illustrated. 

[0078] As shown in drawing 1 , 1st suction-port 14of each cylinder 2a a is connected to the surge tank 32 
through 1st inhalation-of-air path 30a formed in the inlet manifold 30. Moreover, 2nd suction-port 14b is 
connected with the surge tank 32 through 2nd inhalation-of-air path 30b. In this and each 2nd inhalation-of- 
air path 30b, the air-current control valve 34 is arranged, respectively. While connecting through the 
common shaft 36, the closing motion drive of these air-current control valves 34 is carried out by the 
negative pressure type actuator 37 through this shaft 36. In addition, when the air-current control valve 34 is 
made into a closed state, the revolution style S strong in a combustion chamber 10 ( drawing 3 R> 3) arises 
by the inhalation of air inhaled only fi-om 1st suction-port 14a. 

[0079] The surge tank 32 is connected with the air cleaner 42 through the air intake duct 40. In the air intake 
duct 40, the throttle valve 46 driven by the motor 44 (a DC motor or step motor) is arranged. The opening 
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(throttle opening TA) of this throttle valve 46 is detected by throttle opening sensor 46a, and opening control 
of the throttle valve 46 is carried out according to operational status. Moreover, each exhaust air port 18 of 
each cylinder 2a is connected with the exhaust manifold 48. The exhaust manifold 48 purified exhaust air 
through the catalytic converter 49, and has discharged it outside. 

[0080] As shown in drawing 2 , ECU60 consisted of a digital computer and is equipped with CPU 
(microprocessor) 60b, ROM(read-only memory) 60c, RAM(random access memory) 60d mutually 
connected through bi-directional-bus 60a, backup RAM60e, 60f of input circuits, and 60g of output circuits. 
[0081] Throttle opening sensor 46a which detects the throttle opening TA has inputted the output voltage 
proportional to the opening TA of a throttle valve 46 into 60f of input circuits. The accelerator opening 
sensor 76 was attached in the accelerator pedal 74, and the output voltage proportional to the amount ACCP 
of treading in of an accelerator pedal 74 is inputted into 60f of input circuits. The stop lamp switch 80 which 
detects the treading-in condition of a brake pedal 78 has inputted the stop-lamp-switch signal SLSW into 60f 
of input circuits. The rotational frequency sensor 82 generated the output pulse, whenever 10 degrees 
(illustration abbreviation) of crankshafts rotated, and it has inputted this output pulse into 60f of input 
circuits. The gas column distinction sensor 84 generated the output pulse, when the No. 1 cylinder of for 
example, the cylinder 2a reached an inhalation-of-air top dead center, and it has inputted this output pulse 
into 60f of input circuits. In CPU60b, the current crank angle was calculated from the output pulse of the gas 
column distinction sensor 84, and the output pulse of the rotational frequency sensor 82, and the engine 
speed NE is calculated from the frequency of the output pulse of the rotational frequency sensor 82. In 
addition, the crank angle is searched for with the resolution of for exeimple, 1 -degreeCA by taking an engine 
speed NE into consideration with resolution higher than 10-degreeCA which is output pulse spacing. 
[0082] Moreover, the coolant temperature sensor 86 was formed in the cylinder block 4 of an engine 2, the 
circulating water temperature THW of an engine 2 was detected, and the output voltage according to a 
circulating water temperature THW is inputted into 60f of input circuits. The intake-pressure sensor 88 was 
formed in the surge tank 32, and the output voltage corresponding to the intake pressure PM in a surge tank 
32 (the pressure of inhalation air: absolute pressure) is inputted into it at 60f of input circuits. The air-fiiel 
ratio sensor 90 was formed in the exhaust manifold 48, and the output voltage Vox according to an air-fiiel 
ratio is inputted into 60f of input circuits. Fuel-pressure sensor 50a prepared in the ftiel distribution tube 
mentioned above has inputted the output voltage according to the fiiel pressure P in a fiiel distribution tube 
into 60f of input circuits. The electrical potential difference VB of the dc-battery 92 carried is inputted into 
60f of input circuits. Moreover, the speed sensor 94 was formed in the output side of transmission 
(illustration abbreviation), and the signal according to the vehicle speed SPD is inputted into 60f of input 
circuits based on rotation of the output shaft of transmission. 

[0083] 60g of output circuits — each fiiel injection valve 22, the negative pressure type actuator 37, the 
motor 44 for a drive of a throttle valve 46, and electromagnetism — it connects with the spill valve 55, an 
ignitor 100, and the starter motor 102, and drive control of each actuator equipments 22, 37, 44, and 
55,100,102 is carried out if needed. 

[0084] Next, the fiael-injection control performed after the completion of starting in an engine 2 is explained. 
The processing which sets a operating range required for fuel-injection control as the flow chart of drawing 
7 is shown. This processing is processing which is set up beforehand and which is periodically performed 
for every crank angle. In addition, each processing step in each flow chart explained below is expressed with 
"S-." 

[0085] First, the amount ACCP of treading in of the accelerator pedal 74 obtained from the signal of the 
engine speed NE obtained from the signal of the engine-speed sensor 82 and the accelerator opening sensor 
76 (accelerator opening is called hereafter) is read into the working area which is RAM60d (SI 00). 
[0086] Next, the Lean fiael oil consumption QL is computed based on an engine speed NE and the 
accelerator opening ACCP (SI 10). In case this Lean fiiel oil consumption QL performs stratification 
combustion, it expresses the optimal fuel oil consumption for making the output torque of an engine 2 into 
demand torque. The Lean fiiel oil consumption QL is beforehand calculated by experiment, and as shown in 
drawing 8 , it is memorized in ROM60c as a map which makes a parameter the accelerator opening ACCP 
and an engine speed NE. At step SI 10, the Lean fiiel oil consumption QL is computed based on this map. In 
addition, since the numeric value is discretely arranged on the map, when the value which is in agreement as 
a parameter does not exist, it will ask by interpolation count. Calculation from the map by such interpolation 
is similarly performed, when calculating a required numeric value from maps other than the map described 
here. 

[0087] Next, based on the Lean fiiel oil consumption QL and an engine speed NE, either of three fields Rl, 
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R2, and R3 as shown in the map of drawing 9 is set up as a operating range (Sll 5). In this way, this 
processing is once ended. In addition, the map of drawing 9 sets up a suitable fuel-injection gestalt 
according to the Lean fuel oil consumption QL and an engine speed NE by experiment beforehand, and is 
memorized in ROM60c as a map which makes a parameter the Lean fuel oil consumption QL and an engine 
speed NE. 

[0088] Thus, a setup of a operating range controls a fiiel-injection gestalt according to set-up operating- 
range R1-R3. That is, as shown in drawing 9 , the Lean fuel oil consumption QL and an engine speed NE 
inject the fuel of an amount according to the Lean fuel oil consimiption QL in the compression stroke last 
stage in a operating range Rl smaller than a boundary line QQl. The injection fuel by injection in this 
compression stroke last stage collides with the peripheral wall side 26 ( drawing 4 , 5) of a crevice 24, after 
running in the crevice 24 of a piston 6 from a fuel injection valve 22. It moves being made to evaporate the 
fuel which collided with the peripheral wall side 26, and forms a combustible-gas-mixtvire layer in the about 
20-ignition plug crevice 24. And stratification combustion is performed when ignition is made by the 
combustible gas mixture of the shape of this layer with an ignition plug 20. The combustion stabilized by 
this in the combustion chamber in which very superfluous inhalation air exists to a fuel can be made to 
perform. 

[0089] Moreover, the Lean fuel oil consumption QL and an engine speed NE inject the fuel of an amount 
according to the Lean fuel oil consumption QL in 2 steps in the compression stroke last stage like an 
inhalation-of-air line in the operating range R2 which it is between a boundary line QQl and a boundary line 
QQ2. That is, 1st fuel injection is performed like an inhalation-of-air line, and, subsequently to the 
compression stroke last stage, 2nd fuel injection is performed. The 1st injection fuel flows in a combustion 
chamber 1 0 with inhalation air, and a homogeneous lean mixture is formed in [ whole ] a combustion 
chamber 10 with this injection fuel. Moreover, as a result of performing 2nd fuel injection in the 
compression stroke last stage, as mentioned above, a combustible-gas-mixture layer is formed in the about 
20-ignition plug crevice 24. And the lean mixture which ignition is made by the combustible gas mixture of 
the shape of this layer with an ignition plug 20, and occupies the whole inside of a combustion chamber 10 
with this ignition flame bums. That is, in a operating range R2, weak stratification combustion of whenever 
[ stratification ] is performed rather than the operating range Rl mentioned above. By this, smooth torque 
change can be realized by the staging area which connects a operating range Rl and a operating range R3. 
[0090] In a operating range R3 when the Lean fuel oil consumption QL and an engine speed NE are larger 
than a boundary line QQ2, the fuel quantity which performed various kinds of amendments based on the 
theoretical-air-fuel-ratio basic fuel oil consumption QBS is injected like an inhalation-of-air line. With the 
inflow of inhalation air, this injection fuel flows in a combustion chamber 10, and flows to ignition, this — 
the homogeneity of theoretical air fuel ratio (controlled by increase-in-quantity amendment by the rich air- 
fuel ratio with fuel concentration deeper than theoretical air fuel ratio to mention later) homogeneous in 
[ whole ] a combustion chamber 10 ~ gaseous mixture is formed, consequently homogeneity combustion is 
performed. 

[0091] The flow chart of the fuel-oil-consumption control processing performed based on the operating 
range set up by operating-range setting processing mentioned above is shown in drawing 10 . This 
processing is processing which is set up beforehand and which is periodically performed for every crank 
angle. 

[0092] Initiation of fuel-oil-consumption control processing reads into the working area of RAM60d the air- 
fuel ratio detection value Vox acquired from the signal of engine-speed NE first obtained from the signal of 
the accelerator opening ACCP obtained from the signal of the accelerator opening sensor 76, and the 
engine-speed sensor 82, the intake pressure PM obtained from the signal of the intake-pressure sensor 88, 
and the air-fiiel ratio sensor 90 (SI 20). 

[0093] Next, it is judged whether a operating range R3 is set up now by the operating-range setting 
processing ( drawing 7 R> 7) mentioned above (SI 26). When judged with a operating range R3 being set 
up, the theoretical-air-fuel-ratio basic fuel oil consumption QBS is computed from an intake pressure PM 
and an engine speed NE using the map of "YES") and drawing 1 1 beforehand set as ROM60c by (SI 26 
(SI 30). 

[0094] Next, heavy load increase-in-quantity OTP calculation processing (SI 40) is performed. This heavy 
load increase-in-quantity OTP calculation processing is explained based on the flow chart of drawing 12 . In 
heavy load increase-in-quantity OTP calculation processing, it is judged first whether the accelerator 
opening ACCP is over the heavy load increase-in-quantity decision value KOTPAC (S141), If it is 
ACCP<=KOTPAC (it is "NO" at S141), a value "0" will be set to the heavy load increase in quantity OTP 
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(SI 42). That is, increase-in-quantity amendment of a fuel is not perfomied. In this way, it once comes out of 
heavy load increase-in-quantity OTP calculation processing. 

[0095] On the other hand, if it is ACCP>KOTPAC (it is "YES" at S141), a value M (for example, 1> M>0) 
will be set to the heavy load increase in quantity OTP (SI 44). That is, activation of increase-in-quantity 
amendment of a fuel is set up. This increase-in-quantity amendment is made in order to prevent that a 
catalytic converter 49 is overheated at the time of a heavy load. 

[0096] After the heavy load increase in quantity OTP is computed by drawing 10 at return and step SI 40, it 
is judged whether air-fuel ratio feedback conditions are satisfied (S150). For example, it is not at the "(1) 
starting time. (2) Warming-up completion is carried out. (For example, circulating-water-temperature 
THW>=40 degree C) Activation has completed (3) air-fuel-ratio sensor 90. (4) The value of ttie heavy load 
increase in quantity OTP is 0. It is judged whether all the conditions that are " are satisfied. 
[0097] If air-fuel ratio feedback conditions are satisfied (it is "YES" at SI 50), calculation of the air- fuel ratio 
feedback multiplier FAF and its study value KG will be performed (SI 60). The air-fuel ratio feedback 
multiplier FAF is computed based on the output of the air- fuel ratio sensor 90. Moreover, the study value 
KG memorizes the amount of gaps from central value 1.0 in the air- fuel ratio feedback multiplier FAF. 
Various technique is known as the feedback-control-of-air-fuel-ratio technique using these values is shown 
in JP,6-10736,A etc. 

[0098] On the other hand, if air-fuel ratio feedback conditions are not satisfied (it is "NO" at SI 50), 1.0 is 
set to the air- fuel ratio feedback multipHer FAF (SI 70). It is steps SI 60 or SI 70, next fuel oil consumption 
Q is calculated like the degree type 1 (SI 80). 
[0099] 
[Equation 1] 

Q<- QBS {1 +OTP+(FAF-1.0)+} (KG- 1.0) alpha + beta- [Formula 1] 

Here, alpha and beta are multipliers suitably set up according to the class of engine 2, or the contents of 
control. 

[0100] In this way, fuel-oil-consumption control processing is once ended. Moreover, in one case of fields 
Rl and R2 other than operating-range R3, i.e., operating range, the Lean fuel oil consumption QL currently 
calculated at step SI 10 of operating-range setting processing ( drawing 7 ) is set to "NO") and fuel oil 
consumption Q at step SI 26 (SI 26 (SI 90). In this way, fuel-oil-consumption control processing is once 
ended. 

[0101] Next, automatic-stay control processing is shown in the flow chart of drawing 1 3 . This processing is 
processing which is set up beforehand and which is periodically performed for every short time. Automatic- 
stay processing of an engine 2 is performed in this processing. 

[0102] Initiation of this automatic-stay control processing reads the operational status forjudging automatic- 
stay activation first (S410). For example, the vehicle speed SPD detected from the treading-in existence of 
the brake pedal 78 detected from the treading-in existence of the accelerator pedal 74 detected firom the 
engine-coolant water temperature THW detected from a coolant temperature sensor 86 and the accelerator 
opening sensor 76, the electrical potential difference VB of a dc-battery 92, and the signal SLSW of a stop 
lamp switch 80 and the signal of a speed sensor 94 is read into the working area of RAM60d. 
[0103] Next, it is judged whether automatic- stay conditions were satisfied from such operational status 
(S420). For example, the condition which the (1) engine 2 is after warming up, and has not been overheated 
(the engine-coolant water temperature THW is lower than the water temperature upper limit THWmax) And 
the condition that the (2) accelerator pedal 74 higher than the water temperature lower limit THWmin is not 
stepped on (accelerator opening ACCP=0 degree), (3) The condition that the charge of a dc-battery 92 is 
above to some extent (an electrical potential difference VB more than reference voltage), (4) The condition 
of getting into the brake pedal 78 (the stop-lamp-switch signal SLSW is "ON"), And when condition [ of 
being in the condition (the vehicle speed SPD being 0 km/h) which (5) cars have stopped ] (1) - (5) is 
satisfied altogether, it judges with automatic-stay conditions having been satisfied. 

[0104] as automatic-stay conditions being abortive when at least one of the above-mentioned condition (1) - 
(5) is not satisfied — (— S420 — "NO — " — ) — this processing is once ended. On the other hand, when the 
operator stopped the automobile at the crossing etc., and automatic-stay conditions are satisfied, an initiation 
setup of fuel-injection processing is made during "YES") and the automatic stay mentioned later first by 
(S420 (S430). Fuel injection is performed in the combustion chamber 10 of cylinder 2a which is in a 
compression stroke by this among the engines 2 which changed into the automatic-stay condition. 
[0105] Next, a halt setup of the fuel-oil-consumption control processing stated by drawing 10 is made, and 
fuel oil consumption is set to "0" by this (S440). Furthermore, a halt setup of ignition timing control 
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processing (illustration abbreviation) is made (S450). Fuel injection and ignition stop by this and operation 
of an engine 2 stops immediately. Moreover, the drive of a high-pressure fuel pump is also stopped by halt 
of an engine 2. 

[0106] And initiation of the automatic starting control processing mentioned later is set up (S460), and this 
processing is once ended. First, fuel-injection processing is explained based on the flow chart of drawing 14 
during automatic stay. Fuel-injection processing is processing performed a short-time control period during 
this automatic stay. 

[0107] The intake pressure PM which is not rich and has already been detected and engine speed NE by 
which this processing is started, and crank angle CA are read into the working area of RAM60d (S500). 
Next, it is judged for an engine speed NE whether it is "0 (rpm)" (S510). Here, it is inmiediately after 
initiation of fuel-injection processing during automatic stay, and an engine 2 does not yet suspend rotation 
completely, but, in the case of NE!=0 (it is "NO" at S510), it is judged for current crank angle CA whether it 
is a crank angle for theoretical-air- fuel-ratio basic fuel-oil-consimiption QBS calculation (S515). 
[0108] Here, the crank angle for theoretical-air- fuel-ratio basic fuel-oil-consumption QBS calculation is 
crank angle CA located in the center like an inhalation-of-air line about each cylinder 2a. Since this engine 2 
is 6-cylinder, if it seems that the stroke of each cylinder 2a shows drawing 15 , 90-degreeCA, 210- 
degreeCA, 330-degreeCA, 450-degreeCA, 570-degreeCA, and 690-degreeCA correspond. Crank angle CA 
of the last stage is sufficient as crank angle CAs, for example, the inhalation-of-air line, other than this. 
[0109] When current crank angle CA does not correspond to the above-mentioned crank angle for 
theoretical-air-fuel-ratio basic fuel-oil-consumption QBS calculation, this processing is once ended "NO") 
and as [ this ] by (S515. 

[0110] On the other hand, when current crank angle CA corresponds to the above-mentioned crank angle for 
theoretical-air-fuel-ratio basic fuel-oil-consumption QBS calculation, calculation of the theoretical-air-fuel- 
ratio basic fuel oil consumption QBS is made by "YES") and the degree by (S515 (S520). The processing as 
step SI 30 of fuel-oil-consumption control processing ( drawing 10 ) that this processing is the same is 
performed, and the theoretical-air-fuel-ratio basic fuel oil consumption QBS is computed from the map 
shown in drawing 1 1 based on an intake pressure PM and an engine speed NE. 

[01 1 1] Next, it asks for the gas column number (it expresses with "#" hereafter) i of cylinder 2a which exists 
like current and an inhalation-of-air line (S530). That is, from current crank angle CA, it judges whether 
there is which cylinder 2a like an inhalation-of-air line, and #i is set up. 

[0112] For example, when it is 210-degreeCA and cylinder 2a of #5 is 570-degreeCA, it becomes clear that 

there is cylinder 2a of #2 like an inhalation-of-air line. Next, it is computed as the fuel oil consumption Qi 

for cylinder 2a of #i which exists like cxirrent and an inhalation-of-air line shows in the degree type 2 

(S540). 

[0113] 

[Equation 2] 

Qi <- QBS { 1 + (KG - 1 .0)} alpha + beta - [Formula 2] 

Here, alpha and beta are multipliers suitably set up according to the class of engine 2, or the contents of 
control. This formula 2 corresponds to the formula set to OTP=0 and FAF=1.0 in said formula 1. Thus, 
computed Qi serves as fuel quantity which realizes theoretical air fuel ratio to cylinder 2a of #i. In this way, 
this processing is once ended. 

[01 14] Henceforth, unless an engine speed NE is set to "0" (it is "NO" at S510), whenever crank angle CA 
corresponds to the above-mentioned crank angle for theoretical-air-fuel-ratio basic fuel-oil-consumption 
QBS calculation (it is "YES" at S515), sequential calculation is carried out and the fuel quantity which can 
make into theoretical air fuel ratio the inside of the combustion chamber 10 of cylinder 2a which exists like 
an inhalation-of-air line is memorized by RAM60d. 

[0115] In addition, even if processing which stops an engine 2 is performed, by the time one of cylinder 2a 

is in a combustion condition at the time and an engine 2 actually stops by processing of steps S440 and S450 

by the automatic-stay control processing ( drawing 1 3 R> 3) mentioned above, the part of 2 or about 3 lines 

will rotate. Therefore, 2, 3, or the data beyond it is called for and memorized also about Qi. 

[0116] And if an engine 2 actually stops, it will be set to NE=0 (it is "YES" at S510), and "1" will be first set 

as Variable j (S550). And as for cylinder 2a of #j, it is judged whether injection conditions are satisfied 

(S560). 

[0117] Here, injection conditions are in the condition that all of two conditions, "(1) condition which both 
inlet valves 12a and 12b and the exhaust valve 16 have closed", and the "condition of going through the 
fuel-injection timing at the time of (2) automatic starting, and being before the ignition timing at the time of 
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automatic starting", are satisfied. 

[0118] As shown in drawing 15 , theta in-theta ex is the period which both inlet valves 12a and 12b and the 
exhaust valve 16 have closed. Moreover, thetaig is the ignition timing at the time of starting. Moreover, the 
fuel-injection timing at the time of automatic starting is like an inhalation-of-air line. The range Tinj of 
crank angle CA where injection conditions are satisfied in each cylinder 2a from this is r£inge from thetain to 
thetaig. Therefore, as for cylinder 2a of #j, injection conditions will be satisfied if current crank angle CA 
which the engine 2 has stopped is contained in the range Tinj of cyHnder 2a of #j. 

[01 19] # If injection conditions are satisfied about cylinder 2a of j (it is "YES" at S560), the fuel for fuel oil 
consumption Qj for which it asked at step S540 mentioned above from the fuel injection valve 22 in the 
combustion chamber 10 of cylinder 2a of this #j will be injected (S570). In addition, since the high-pressure 
fuel pump has just stopped at this time, fuel pressure fully remains and 1 or 2 fuel injection is possible. In 
addition, fuel pressure may be raised to a limitation just before a halt of an engine 2. 
[0120] The degree of step S570, or when injection conditions are not satisfied about cylinder 2a of #j (it is 
"NO" at S560), it is judged for Variable j whether it is "6" (S580), In the case of j< 6 (it is "NO" at S580), j 
is incremented (S590), and it repeats from step S560 again in it. Therefore, since it is set to j= 2 next, if it 
was judged whether injection conditions are satisfied (S560) and it is materialized about cylinder 2a of #2 (it 
is "YES" at S560), the fuel for fuel oil consumption Qj for which it asked at step S540 mentioned above 
from the fuel injection valve 22 in the combustion chamber 10 of cylinder 2a of #j will be injected (S570). 
Thus, steps S560 and S570 are repeated to j= 6. 

[0121] When the engine 2 has stopped automatically by this by crank angle CA=theta xl shown in drawing 
15 , a fuel is injected from a fuel injection valve 22 in the # combustion chamber 10 of cylinder 2a of 5. 
When the engine 2 has stopped automatically by crank angle CA=theta x2, a fuel is injected from a fuel 
injection valve 22 in #2, and the # combustion chamber 10 of two cylinder 2a of 4. 

[0122] And a halt setup of fuel-injection processing is performed during "YES"), next this automatic stay by 
(S580 by being set to j= 6 (S600). Activation of this processing is suspended by this. 

[0123] Next, automatic starting control processing is shown in the flow chart of drawing 16. This processing 
is processing which is set up beforehand and which is periodically performed for every short time. Initiation 
of this automatic starting control processing reads an engine operation condition for the judgment of 
whether to perform automatic starting processing substantially first (S710). the data here read at step S410 
of automatic-stay control processing ( drawing 13 ), for example — the same — the electrical potential 
difference VB, the stop-lamp-switch signal SLSW, and the vehicle speed SPD of the engine-coolant water 
temperature THW, the accelerator opening ACCP, and a dc-battery 92 are read into the working area of 
RAM60d. 

[0124] Next, it is judged whether automatic starting conditions were satisfied from such operational status 
(S720). For example, the condition which the (1) engine 2 is after warming up, and has not been overheated 
(the engine-coolant water temperature THW is lower than the water temperature upper limit THWmax) And 
the condition that the (2) accelerator pedal 74 higher than the water temperature lower limit THWmin is not 
stepped on (accelerator opening ACCP=0 degree), (3) The condition that the charge of a dc-battery 92 is 
above to some extent (an electrical potential difference VB more than reference voltage), (4) The condition 
of getting into the brake pedal 78 (the stop-lamp-switch signal SLSW is "ON"), And when at least one of 
condition [ of being in the condition (the vehicle speed SPD being 0 km/h) which (5) cars have stopped ] (1) 
- (5) is not satisfied, it judges with automatic starting conditions having been satisfied. In addition, it is not 
necessary to use the condition (1) - (5) same as automatic starting conditions as the monograph affair in 
which it used on automatic-stay conditions, and conditions other than condition (1) - (5) may be set up. 
Moreover, you may extract to some of condition (1) - (5). 

[0125] as automatic starting conditions being abortive when all of above-mentioned condition (1) - (5) are 
satisfied — (— S720 — "NO — " — ) — this processing is once ended. The above-mentioned conditions (1) 
Activation of automatic starting processing is set up noting that automatic-stay conditions are satisfied (it is 
"YES" at S720), when at least one of the - (5) is no longer satisfied (S730). While the starter motor 102 
drives and the crankshaft of an engine 2 rotates first by activation setup of this automatic starting processing, 
the fuel-injection control processing (injection of the fuel quantity from which an inhalation-of-air line is 
injection, and fuel concentration serves as theoretical air fuel ratio or a deep air-fuel ratio further here) and 
the ignition timing control processing (ignition by thetaig shown in drawing 15 here) at the time of starting 
are perfomied, and automatic starting of the engine 2 is carried out. If starting is completed, the fuel-oil- 
consumption control processing stated by drawing 10 , ignition timing control processing (illustration 
abbreviation), and processing required for other engine operation will be started. 
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[0126] And own halt setup of this automatic starting control processing is made next (S740). Automatic 
starting control processing stops by this. For example, when the engine 2 has stopped by crank angle 
CA=theta xl (380-degreeCA) shown in drawing 1 5 , the fuel is injected dviring automatic stay in the # 
combustion chamber 10 of cylinder 2a of 5 at step S570 of fuel-injection processing ( drawing 14 R> 4). 
This fuel is fully atomized during automatic stay by the residual heating value in a combustion chamber 10. 
Therefore, since BTDC5"CA is set up as ignition timing in case rotation of the crankshaft of an engine 2 is 
started by the starter motor 1 02 at the time of automatic starting, combustion by the first ignition is 
performed in crank angle thetaig=475-degreeCA after [ which is the first ignition timing ] carrying out 95- 
degreeCA rotation. And at the time of starting, since it is injection like an inhalation-of-air line, a fuel is 
injected also in #3, and the # combustion chamber 10 of cylinder 2a of 6 in which it is an inhalation-of-air 
line at the time of automatic starting. 

[0127] For this reason, after combustion by ignition arises in #5, whenever it carries out 120-degreeCA 
rotation succeedingly at this, #3 ->#6 ->#2 ->#4 ->#1 ->#5 ->#3 ->— and combustion by ignition are 
performed. Then, if an engine speed NE goes up, it will be judged with the completion of engine starting, 
and suitable ignition timing will be set up according to an engine operation condition. 
[0128] Moreover, when the engine 2 has stopped by crank angle CA=theta x2 (90-degreeCA), the fuel is 
injected #2 and in each the # combustion chamber 10 of two cylinder 2a of 4. These fuels are fully atomized 
during automatic stay by the residual heating value in each combustion chamber 10. Therefore, in case 
rotation of the crankshaft of an engine 2 is started by the starter motor 102 at the time of automatic starting, 
combustion by the first ignition is performed by cylinder 2a of #2 in crank angle thetaig=l 15-degreeCA 
after [ which is the first ignition timing ] carrying out 25-degreeCA rotation. Furthermore, combustion by 
ignition is succeedingly performed by cylinder 2a of #4 in crank angle thetaig=235-degreeCA. And at the 
time of starting, since it is injection like an inhalation-of-air line, the fuel is injected also in the # combustion 
chamber 10 of cylinder 2a of 1 in which it is an inhalation-of-air line at the time of automatic starting. For 
this reason, after combustion by ignition arises in #2 and #4, whenever it carries out 120-degreeCA rotation 
succeedingly at this, #1 ->#5 ->#3 ->#6 ->#2 ->#4 ->#1 and combustion by ignition are performed. 
[0129] In addition, the example of drawing 1 5 may set up crank angle CA of ATDC in addition to this, 
although crank angle CA of BTDC is set up as a fixed-point fire stage at the time of starting. For example, 
drawing 17 makes ATDC5"CA the fixed-point fire stage at the time of starting. In this case, when 
combustion by the first ignition is performed in crank angle thetaig=485 -degreeCA immediately after 
starting initiation when the engine 2 has stopped by crank angle CA=theta xl (380-degreeCA), and the 
engine 2 has stopped by crank angle CA=theta x2 (90-degreeCA), combustion by the beginning and the 2nd 
ignition is performed in crank angle thetaig=125-degreeCA and 245-degreeCA immediately after starting 
initiation. 

[0130] In addition, when cylinder 2a which is during automatic stay like the expansion line before the 
ignition timing at the time of automatic starting when the ignition timing at the time of starting is ATDC, as 
shown in drawing 1 7 (like an explosion line) exists, fuel injection will be made like an expansion line. For 
example, when an engine 2 stops automatically by crank angle CA=theta x3 (483 -degreeCA) shown in 
drawing 17 , fuel injection is made also to cylinder 2a of #5 like an expansion line with cylinder 2a of #3 of 
a compression stroke during automatic stay. 

[0131] the configuration mentioned above — setting — under automatic stay — fuel-injection processing 
( drawing 14 ) — the time of automatic stay — gaseous mixture ~ it is equivalent to the processing as means 
forming. According to the gestalt 1 of this operation explained above, the following effectiveness is 
acquired. 

[0132] (**) - during . automatic stay by a series of processings of steps S550-S590 of fuel-injection 
processing ( drawin g 14 R> 4) "(1) Condition which both inlet valves 12a and 12b and the exhaust valve 16 
have closed (theta in-theta ex)", In the combustion chamber 10 of cylinder 2a with which are satisfied of all 
of two conditions in "the condition of going through the fuel-injection timing at the time of (2) automatic 
starting (like an inhalation-of-air line), and being before ignition timing thetaig at the time of automatic 
starting", the fuel is injected so that it may become the gaseous mixture of theoretical air fuel ratio. 
[0133] Thus, cylinder 2a by which fuel injection was carried out during automatic stay becomes the cylinder 
or cylinder group at which ignition timing thetaig arrives first, when automatic starting is carried out. 
[0134] When fuel injection is only suspended and it goes into automatic stay like the former, gaseous 
mixture does not exist in the cylinder which is in a compression stroke by the idle state. Since the cylinder in 
a compression stroke is a cylinder at which ignition timing thetaig arrives first, in the first ignition timing 
thetaig, combustion by ignition will not break out but combustion by ignition will produce early for the first 
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time in ignition timing thetaig of the 2nd henceforth. For example, on the graph of drawing 15 , when the 
engine 2 has stopped by crank angle CA=theta xl (380-degreeCA), in the former, combustion will be 
produced until combustion by ignition arises from ignition timing llietaig=595-degreeCA of cylinder 2a of 
#3 and early rotates by 215-degreeCA also at the lowest. Moreover, when the engine 2 has stopped by crank 
angle CA=theta x2 (90-degreeCA), combustion will be produced until combustion by ignition arises from 
ignition timing thetaig=355-degreeCA of cylinder 2a of #1 and early rotates by 265-degreeCA also at the 
lowest. 

[0135] Into the combustion chamber 10 of cyUnder 2a in the condition of inlet valves 12a and 12b and an 
exhaust valve 1 6 closing, and going through the fuel -injection timing at the time of automatic starting, and 
being before ignition timing thetaig at the time of automatic starting, during automatic stay, a fuel is injected 
beforehand and jump spark ignition is made possible with both the gestalten 1 of this operation. Therefore, 
combustion by ignition can surely be produced from cylinder 2a by which ignition timing thetaig comes first 
at the time of automatic starting. In the example of drawing 1 5 , 95-degreeCA or after rotating by 25- 
degreeCA, combustion by the first ignition is realized. 

[0136] Therefore, combustion can be made to be able to start by the chance of the first ignition timing at the 
time of automatic starting, and the start up of an engine 2 can be made quick. 

(**) — during an engine shutdown, in a combustion chamber 10, the fuel injected by processing of steps 
S550-S590 of fuel -injection processing ( drawing 14 ) during . automatic stay is fully evaporated with a 
residual heating value, and forms the good gaseous mixture of the mixed state. For this reason, in 
combustion by ignition of the beginning at the time of automatic starting, stable combustion can be 
performed certainly and smooth starting can be realized. 

[0137] (Ha) During . automatic stay, by neither of processing of steps S550-S590 of fuel-injection 
processing ( drawing 14 R> 4), although the fuel is injected in the combustion chamber 10 of cylinder 2a in 
the condition of inlet valves 12a and 12b and an exhaust valve 16 closing, and going through the fuel- 
injection timing at the time of automatic starting, and being before ignition timing thetaig at the time of 
automatic starting, the fuel is injected in the combustion chamber 10 of cylinder 2a other than this. 
[0138] Even if it forms gaseous mixture in the combustion chamber 10 of cylinder 2a after ignition timing 
thetaig at the time of automatic starting, from not being set as the object of ignition, the gaseous mixture can 
prevent useless fuel consumption. 

[0139] Furthermore, it can prevent that gaseous mixture leaks out during automatic stay to the suction-port 
14a, 14b, and exhaust air port 18 side by restricting to cylinder 2a to which both inlet valves 12a and 12b 
and the exhaust valve 1 6 have closed supply of a fuel in the automatic-stay condition. 
[0140] With the gestalt 2 of the [gestalt 2 of operation] book operation, fuel injection is performed also to 
cylinder 2a of the compression stroke which changed into the condition after the ignition timing at the time 
of the usual automatic starting at the time of automatic stay, and the points which light immediately and are 
burned to this cylinder 2a at the time of automatic starting differ in the gestalt 1 of said operation. 
[0141] Specifically with the gestalt 2 of this operation, the injection conditions judged at step S560 are made 
into "(1) The condition that both inlet valves 12a and 12b and the exhaust valve 16 have closed in the 
compression stroke" in fuel-injection processing ( drawing 14 ) during automatic stay. Therefore, in the 
condition that the engine 2 stopped automatically, the gaseous mixture in which homogeneity combustion is 
possible will exist in the combustion chamber 1 0 of cylinder 2a which is in a compression stroke and both 
inlet valves 12a and 12b and the exhaust valve 16 have closed. 

[0142] Furthermore, fire setting processing is performed at the time of automatic starting initiation at the 
automatic starting initiation time shown in drawing 18 , and ignition other than ignition timing control usual 
[ at the time of starting ] is performed. Namely, when an automatic starting processing activation setup 
( drawing 16 : step S730) is made, fire setting processing ( drawing 18 ) is performed once at the automatic 
starting initiation time. 

[0143] If fire setting processing begins at the automatic starting initiation time, "1" will be first set as 
Variable k (S810). Next, it is judged whether the cylinder of #k is the no by which fuel injection was made 
during automatic stay (S820). Since the gas column number of cylinder 2a by which fuel injection was 
carried out during automatic stay is memorized by fuel-injection processing ( drawing 14 ) during automatic 
stay, the comparison test of it is carried out to these contents of storage. 

[0144] # If fuel injection is made during automatic stay to the cylinder of k (it is "YES" at S820), it will be 
judged next whether the cylinder of #k has gone through ignition timing thetaig (the example of the gestalt 1 
of said operation BTDC5"CA) performed at the time of automatic starting (S830). 
[0145] If it has gone through ignition timing thetaig (it is "YES" at S830), ignition processing will be 
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immediately performed to the cylinder of the gas column number k. Cylinder 2a which has gone through 
ignition timing thetaig among cylinder 2a which had the fuel injected during automatic stay of an engine 2 at 
the time of automatic starting is inmiediately lit by this, and bums by it. 

[0146] And next, it is judged for Variable k whether it is "6" (S850), if it is k< 6 (it is "NO" at S850), the 
increment of the variable k will be carried out (S860), and it will be again repeated from processing of step 
S820. 

[0147] On the other hand, when fuel injection is not made during automatic stay to cylinder 2a of #k (it is 
"NO" at S820), or when the cylinder of #k has not gone through ignition timing thetaig (it is "NO" at S830), 
it moves to processing of step S850 as it is. 

[0148] In this way, ignition is immediately made about cylinder 2a by which the conditions of step S820 and 
step S830 are satisfied among six cylinder 2a. And about cylinder 2a with which it is satisfied of the 
conditions of step S820 next, ignition is made in the usual ignition timing at the time of starting (here 
BTDC5"CA). And fuel injection and ignition come to be performed also to cylinder 2a which does not 
satisfy the conditions of step S820 one by one in the meantime. 

[0149] For example, as shown in drawing 19 , when the engine 2 has stopped by crank angle CA=theta xl 1 
(357-degreeCA), it is cylinder 2a of #1 and #5 that a fuel is injected during automatic stay. Among this, it 
has gone through ignition timing thetaig set up at the time of automatic starting about cylinder 2a of #1. 
Therefore, step S840 is performed at the time of automatic starting, and ignition is immediately made by the 
gaseous mixture in the # combustion chamber 1 0 of cylinder 2a of 1 . Then, ignition timing thetaig comes 
about cylinder 2a of #5, ignition is made, and combustion by ignition is further realized continuously for 
every 120-degreeCA with #3 ->#6 ->#2 ->#4 ->#1 ->#5 ->-. 

[0150] the configuration mentioned above — setting — under automatic stay — fuel-injection processing 
( drawing 14 ) — the time of automatic stay — gaseous mixture ~ fire setting processing ( drawing 18 ) is 
equivalent to the processing as meeins forming at the processing as a fire means at the automatic starting 
time at the automatic starting initiation time. 

[0151] According to the gestalt 2 of this operation explained above, the following effectiveness is acquired. 
(**) — the fuel is injected so that it may become the gaseous mixture of theoretical air fuel ratio during the 
automatic stay in the gestalt 2 of . book operation in the combustion chamber 10 of cylinder 2a with which 
are satisfied of "(1) the condition that both inlet valves 12a and 12b and the exhaust valve 16 have closed in 
the compression stroke" by a series of processings of steps S550-S590 of fuel-injection processing ( drawing 
14). 

[0152] Thus, cylinder 2a by which fuel injection was carried out during automatic stay has the very high 
probability for the usual ignition timing thetaig to arrive at the beginning, when automatic starting is carried 
out. When fuel injection is only suspended and it goes into automatic stay like the former, gaseous mixture 
does not exist in the cylinder which is in a compression stroke by the idle state. Since the cylinder in a 
compression stroke is a high cylinder of the probability for ignition timing thetaig to come first, in the first 
ignition timing thetaig, possibility that combustion by ignition will not break out but combustion by ignition 
will arise for the first time in ignition timing thetaig of the 2nd henceforth will be very high. 
[0153] For example, on the graph of drawing 19 , when the engine 2 has stopped by crank angle CA=theta 
xl2 (270-degreeCA), the combustion by ignition will be produced until combustion by ignition arises from 
ignition timing thetaig=475-degreeCA of cylinder 2a of #5 and early has rotation for 205-degreeCA also at 
the lowest. 

[0154] Into the combustion chamber 10 of cylinder 2a in the condition that inlet valves 12a and 12b and an 
exhaust valve 16 have closed in the compression stroke, during automatic stay, a fuel is injected beforehand 
and jump spark ignition is made possible with both the gestalten 2 of this operation. Therefore, also in the 
usual ignition timing, combustion can be produced from cylinder 2a from which ignition timing thetaig 
comes first by the high probability at the time of automatic starting. In the example of halt crank angle 
CA=theta xl2 of drawing 19 , after there is rotation for 85-degreeCA, it becomes possible to produce 
combustion by the first usual ignition. 

[0155] Therefore, at the time of automatic starting, it becomes possible to make combustion start by the 
chance of the first ignition timing, and the start up of an engine 2 can be made quick. 
(**) . ~ like the gestalt 1 of said operation, in a combustion chamber 10, the fuel injected by processing of 
steps S550-S590 of fuel -injection processing ( drawing 14 ) during automatic stay is fully evaporated with a 
residual heating value, and forms the good gaseous mixture of the mixed state during an engine shutdown. 
For this reason, in combustion by ignition of the beginning at the time of automatic starting, stable 
combustion can be performed certainly and smooth starting can be realized. 
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[0156] (Ha) During . automatic stay, by neither of processing of steps S550-S590 of fuel -injection 
processing ( drawing 14 R> 4), although the fuel is injected in the combustion chamber 10 of cylinder 2a in 
the condition that inlet valves 12a and 12b and an exhaust valve 16 have closed in the compression stroke, 
the fuel is injected in the combustion chamber 10 of cylinder 2a other than this. Thus, it can prevent that 
gaseous mixture leaks out during automatic stay to the suction-port 14a, 14b, and exhaust air port 18 side by 
restricting to cylinder 2a to which both inlet valves 12a and 12b and the exhaust valve 16 have closed supply 
of a fuel in the automatic-stay condition. 

[0157] He is trying to light immediately to cylinder 2a in which ignition timing thetaig has passed among 
cylinder 2a which injected the fuel during automatic stay at the time of (d) . automatic starting. The gaseous 
mixture which exists by this in the combustion chamber 10 of cylinder 2a which both inlet valves 12a and 
1 2b and the exhaust valve 1 6 have closed in the compression stroke bums certainly, and a fuel is not 
consumed vainly. And it bums inunediately at the time of automatic starting, without waiting for the usual 
ignition timing. Combustion of gaseous mixture arises from this ahead of cylinder 2a at which ignition 
timing arrives first in ignition timing thetaig at the time of the usual automatic starting. Therefore, the start 
up of the engine 2 by automatic starting can be made still quicker. 

[0158] It differs in that fuel-injection processing just before automatic stay shown in the flow chart of 
drawing 20 is performed instead of fuel-injection processing ( drawing 14 ) during automatic stay with the 
gestalt 3 of the [gestalt 3 of operation] book operation, and the gestalt 1 of said operation has that of other 
configurations. [ the same as the gestalt 1 of said operation ] 

[0159] As for the fuel-injection processing just before this automatic stay, an initiation setup is made when 
automatic-stay conditions are satisfied ( drawing 13 : S420 "YES"), Fuel-injection processing just before 
automatic stay comes to be performed a short-time control period by this. 

[0160] Initiation of the fuel-injection processing just before this automatic stay reads an intake pressure PM, 
an engine speed NE, and crank angle CA into the working area of RAM60d first (S910). Next, it is judged 
whether this processing is processing of the first time after an initiation setup (S920). If it is the first time (it 
is "YES" at S920), halt crank angle thetast presumed that an engine 2 stops based on the three-dimension 
map shown in drawing 21 from an intake pressure PM, a present engine speed NE, and present crank angle 
CA will be calculated (S930). The map of this drawing 21 asks for relation with halt crank angle thetast, and 
remembers it to be the intake pressure PM at the time of starting automatic-stay processing by experiment 
beforehand, an engine speed NE, and crank angle CA to ROM60c. 

[0161] Next, "1" is set as Variable j (S940). And as for cylinder 2a of #j, it is judged in halt crank angle 
thetast whether injection conditions are satisfied (S950). They are the contents described as this injection 
condition at step S560 of fuel-injection processing ( drawing 14 ) during automatic stay of the gestalt 1 of 
said operation, and the same contents. That is, it is materialized when all of two conditions, "(1) condition 
which both inlet valves 12a and 12b and the exhaust valve 16 have closed", and the "condition of going 
through the fuel-injection timing at the time of (2) automatic starting, and being before ignition timing 
thetaig at the time of automatic starting", are satisfied. 

[0162] # If injection conditions are satisfied about cylinder 2a of j (it is "YES" at S950), crank angle thetacj 
(the center or the crank angle of the last stage like [ For example, ] an inhalation-of-air line) will be 
memorized for the inhalation-of-air line of cylinder 2a of #j by RAM60d (S960). Next, it is judged for 
Variable j whether it is "6" (S970). Moreover, also when injection conditions are not satisfied about cylinder 
2a of #j (it is "NO" at S950), step S970 is processed. 

[0163] In the case of j< 6 (it is "NO" at S970), j is incremented (S980), and processing is again repeated 
from step S950 in it. Thus, since it is set to j= 6 after processing of steps S950 and S960 is completed about 
#l-#6, it is judged for an engine speed NE by "YES") and the degree by (S970 whether it is more than zero 
(rpm) (S990). If it is immediately after starting automatic-stay processing, since rotation of an engine 2 has 
not stopped, it will be judged by "YES") and the degree by (S990 whether the inhalation-of-air line which 
current crank angle CA memorized at step S960 exists in crank angle thetacj (SI 000). If it does not exist (it 
is "NO" at SI 000), processing is once ended as it is. 

[0164] On the other hand, if current crank angle CA exists in crank angle thetacj in an inhalation-of-air line 
(it is "YES" at SI 000), calculation of the theoretical-air- fuel-ratio basic fuel oil consumption QBS will be 
made next (SI 010). Here, the theoretical-air-fuel-ratio basic fuel oil consumption QBS is computed from the 
map which showed the theoretical-air-fuel-ratio basic fuel oil consimiption QBS to drawing 1 1 of the gestalt 
1 of said operation based on [ like step S520 of fuel-injection processing ( drawing 14 ) ] the intake pressure 
PM and the engine speed NE under automatic stay of the gestalt 1 of said operation. 
[0165] Next, the fuel oil consumption Qb just before automatic stay is computed by the degree type 3 
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(SI 020). 
[0166] 
[Equation 3] 

Qb <- QBS { 1 + (KG - 1.0)} alpha + beta - [Formula 3] 

It seems that the fomiula 2 of the gestalt 1 of said operation described the contents of this formula 3. 
[0167] Thus, with the calculated fuel oil consumption Qb just before automatic stay, a fuel is immediately 
injected in the combustion chamber 10 of cylinder 2a of #j (SI 030). That is, injection is made for an 
inhalation-of-air line. And the inhalation-of-air line which injected the fuel this time deletes the data of 
crank angle thetacj from RAM60d (SI 040). 

[0168] Next, it is judged whether in the more nearly unsettled inhalation-of-air line in RAM60d, the data of 
crank angle thetacj exist (SI 050). If it exists (it is "YES" at SI 050), this processing will once be ended. 
Henceforth, processing is repeated from step S910. 

[0169] If it is judged with "NO" at step S920, steps S990-S1050 are repeated and crank angle CA of 
henceforth [ 2nd ] at that time corresponds with thetacj, the fuel calculated by said formula 3 in the 
combustion chamber 10 of cylinder 2a of corresponding #j will be injected like an inhalation-of-air line. 
[0170] On the other hand, if the data of crank angle thetacj stop the more nearly unsettled inhalation-of-air 
line in RAM60d existing (it is "NO" at SI 050), a halt setup of the fuel-injection processing just before this 
automatic stay will be made next (SI 060). It does not perform until it ends this processing and is henceforth 
judged again with "YES" at step S420 of automatic-stay control processing by this. 

[0171] In addition, if it is set to NE=0 when having repeated processing (it is "NO" at S990), a halt setup of 
the fuel-injection processing just before this automatic stay will be made (SI 060), and this processing will 
be ended. 

[0172] Thus, an engine 2 can still inject a fuel in the condition of having not stopped rotation, by performing 
fuel-injection processing just before automatic stay in the combustion chamber 10 of cylinder 2a which 
exists like an inhalation-of-air line. Thus, cylinder 2a by which fuel injection was carried out will be in the 
condition of inlet valves 12a and 12b and an exhaust valve 16 closing, going through the fuel-injection 
timing at the time of automatic starting (it being like an inhalation-of-air line), and being before ignition 
timing thetaig at the time of automatic starting, after [ both ] the engine 2 has stopped completely. 
[0173] For example, as shown in drawing 22 , when automatic-stay processing is started (it is "YES" at 
S420) and it is the crank angle thetax20, cylinder 2a which is satisfied with halt crank angle thetast 
presumed at this time of injection conditions is #5. Therefore, in the crank angle thetax21 after crank angle 
thetax20, a fuel is injected in the # combustion chamber 10 of cylinder 2a of 5. A fuel is shut up in halt 
crank angle thetast when an engine 2 stops completely by this in the # combustion chamber 10 of cylinder 
2a of 5. 

[0174] Henceforth, automatic starting is carried out and combustion by ignition is realized in cylinder 2a of 
#5 set to ignition timing thetaig at the time of automatic starting to the begirming. Henceforth, combustion 
by ignition is continuously realized for every 120-degreeCA with #3 ->#6 ->#2 ->#4 ->#1 ->#5 ->-. 
[0175] the configuration mentioned above -- setting - the fuel-injection processing just before automatic 
stay ( drawing 20 ) ~ the time of automatic stay ~ gaseous mixture ~ it is equivalent to the processing as 
means forming. According to the gestalt 3 of this operation explained above, the following effectiveness is 
acquired. 

[0176] (**) ~ by a series of processings of the fuel-injection processing just before . automatic stay 
( drawing 20 R> 0) When rotation of an engine 2 stops completely, "(1) Condition which both inlet valves 
12a and 12b and the exhaust valve 16 have closed". Into the combustion chamber 10 of cylinder 2a 
presumed that all of two conditions in "the condition of going through the fuel-injection timing at the time 
of (2) automatic starting, and being before the ignition timing at the time of automatic starting" are satisfied, 
before rotation of an engine 2 stops, a fuel is injected, and it is considering as the gaseous mixture of 
theoretical air fuel ratio. 

[0177] (**) of the gestalt 1 of this to said operation — the same effectiveness as - (Ha) can be produced. That 
is, at the time of automatic starting, combustion by ignition can be made to be able to start quickly by the 
chance of the first ignition timing, and the start up of an engine 2 can be made quick. Moreover, during an 
engine shutdown, in a combustion chamber 10, the injected fuel is fully evaporated with a residual heating 
value, and forms the good gaseous mixture of the mixed state. For this reason, in combustion by ignition of 
the beginning at the time of automatic starting, stable combustion can be performed certainly and smooth 
starting can be realized. Furthermore, since gaseous mixture is not formed in the combustion chamber 10 of 
cylinder 2a after ignition timing thetaig at the time of automatic starting, useless fiiel consumption can be 
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prevented. Moreover, it can prevent that gaseous mixture leaks out during automatic stay to the suction-port 

14a, 14b, and exhaust air port 1 8 side by restricting to cylinder 2a to which both inlet valves 12a and 12b 

and the exhaust valve 16 have closed supply of a fuel in the automatic-stay condition. 

[0178] A fuel can be made to be able to inject in a combustion chamber 10, just before the engine 2 made to 

rotate the high-pressure fuel pump for injecting a (b) . fuel in a combustion chamber 10 stops completely, 

and fuel injection can be certainly performed under sufficient fiiel pressure, without depending on a residual 

pressure. 

[0179] With the gestalt 4 of the [gestalt 4 of operation] book operation, it differs in the gestalt 2 of said 
operation in that fuel injection is performed to cylinder 2a which exists before ignition marginal crank angle 
thetacig at the time of automatic stay. Other configurations are the same as the gestalt 2 of operation. 
[0180] Specifically, the injection conditions judged at step S560 in fuel-injection processing ( drawing 14 ) 
are in "(1) Th^ condition that both inlet valves 12a and 12b and the exhaust valve 16 have closed", and the 
condition that both the conditions in "the condition of being before (2) ignition marginal crank angle 
thetacig" are satisfied, during automatic stay of the gestalt 1 of said operation. Although ignition marginal 
crank angle thetacig means the limitation of a crank angle that the above output torque can be obtained to 
some extent at the time of starting initiation, by combustion of gaseous mixture and changes with engine 
classes, it is set as ATDC10"CA - 30-degreeCA here, for example. With the gestalt 4 of this operation, it is 
set as ATDC30"CA. 

[0181] By this, after [ both ] the engine 2 has stopped automatically, in the combustion chamber 10 of 
cylinder 2a which has inlet valves 12a and 12b and an exhaust valve 16 before closing ignition marginal 
crank angle thetacig, the gaseous mixture in which homogeneity combustion is possible will exist. 
[0182] When an automatic starting processing activation setup ( drawing 16 : step S730) is made in such the 
condition, fire setting processing ( drawing 18 ) is performed once at the automatic starting initiation time. 
By this, as the gestalt 2 of said operation described, cylinder 2a which has passed ignition timing among 
cylinder 2a which had the fuel injected during automatic stay of an engine 2 at the time of automatic starting 
is immediately based on ignition, and bums. And ignition is made in the usual ignition timing at the time of 
automatic starting (here BTDC5"CA) about cylinder 2a with which it is satisfied with of the conditions of 
step S820, and is not satisfied of the conditions of step S830 next. And fuel injection and ignition come to be 
performed also to cylinder 2a which does not satisfy the conditions of step S820 one by one in the 
meantime. 

[01 83] For example, as shown in drawing 23 , when the engine 2 has stopped by crank angle CA=theta x30 
(ATDC20"CA of 260 degreeCA:#4), it is cylinder 2a of #1 and #4 that a ftiel is injected during automatic 
stay. Among this, it has gone through ignition timing thetaig set up at the time of automatic starting about 
cylinder 2a of #4. Therefore, step S840 is performed at the time of automatic starting, and ignition is 
immediately made by the gaseous mixture in the # combustion chamber 10 of cylinder 2a of 4. Then, 
ignition timing thetaig comes about cylinder 2a of #1, ignition is made, and combustion by ignition is 
further reahzed continuously for every 120-degreeCA with #5 ->#3 ->#6 ->#2 ->#4 ->#1 ->-. 
[0184] the configuration mentioned above — setting ~ under automatic stay — fuel-injection processing 
( drawing 14 ) — the time of automatic stay — gaseous mixture ~ fire setting processing ( drawing 1 8 ) is 
equivalent to the processing as means forming at the processing as a fire means at the automatic starting 
time at the automatic starting initiation time. 

[0185] According to the gestalt 4 of this operation explained above, the following effectiveness is acquired. 
(**) — the fuel has been injected so that it may become the gaseous mixture of theoretical air fuel ratio 
during the automatic stay in the gestalt 4 of . book operation in the combustion chamber 10 of cylinder 2a 
with which are satisfied of both the conditions in "(1) the condition that both inlet valves 12a and 12b and 
the exhaust valve 16 have closed", and "the condition are before (2) ignition marginal crank angle thetacig" 
by a series of processings of steps S550-S590 of fuel-injection processing ( drawing 14 ). 
[0186] Thus, cylinder 2a by which fuel injection was carried out during automatic stay may become the 
cylinder in which the usual ignition timing thetaig arrives at the beginning, when automatic starting is 
carried out. 

[0187] When fuel injection is only suspended and it goes into automatic stay like the former, gaseous 
mixture does not exist in the cylinder which is in a compression stroke by the idle state. For this reason, 
combustion by ignition does not arise in the first ignition timing. For example, on the graph of drawing 23 , 
when the engine 2 has stopped by crank angle CA=theta x30 (260-degreeCA), in the former, combustion 
will be produced until combustion by ignition arises from ignition timing thetaig=475-degreeCA of cylinder 
2a of #5 and early has rotation for 215-degreeCA also at the lowest. 
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[0188] Into the combustion chamber 10 of cylinder 2a which exists before closing ignition marginal crank 
angle thetacig, during automatic stay, inlet valves 12a and 12b and an exhaust valve 16 inject a fuel 
beforehand, and make jump spark ignition possible with both the gestalten 4 of this operation. Therefore, 
also in the usual ignition timing, it becomes possible to produce combustion from cylinder 2a by which 
ignition timing thetaig comes first at the time of automatic starting. In the example of drawing 23 , after 
there is rotation for 95-degreeCA, it becomes possible to produce combustion by the first usual ignition in 
cylinder 2a of #1. 

[0189] Therefore, at the time of automatic starting, it becomes possible to make combustion start by the 
chance of the first usual ignition timing, and the start up of an engine 2 can be made quick. 
(**) , ~ (**) of the gestalt 2 of said operation ~ the same effectiveness is produced with and (Ha). 
[0190] (Ha) He is trying to light immediately as well as (d) of the gestalt 2 of the . aforementioned 
implementation to cylinder 2a in which ignition timing has passed at the time of automatic starting. The 
gaseous mixture which exists in the combustion chamber 10 of cylinder 2a which both inlet valves 12a and 
12b and the exhaust valve 16 close, and exists by this before ignition marginal crank angle thetacig bums 
certainly, and a fuel is not consumed vainly. And it bums immediately at the time of automatic starting, 
without waiting for the usual ignition timing. Combustion of gaseous mixture arises from this ahead of the 
gas column at which ignition timing arrives first in the usual ignition timing. And since the crank angle 
range which can carry out fuel injection at the time of automatic stay of an engine 2 is wide as compared 
with the gestalt 2 of said operation, the probability to be immediately lit at the time of automatic starting can 
be raised. 

[0191] Therefore, the start up of the engine 2 by automatic starting can be made still quicker. 
[The gestalt of other operations] 

- In the gestalt 3 of the aforementioned implementation, although the engine 2 was an injection type internal 
combustion engine in a cylinder, it is applicable to a suction-port injection type internal combustion engine. 
That is, when an engine changes into an automatic-stay condition, the combustion chamber of this cylinder 
is made into the mixed gaseous state voice in which jump spark ignition is possible in an engine automatic- 
stay condition by both an inlet valve and an exhaust valve going through the fuel -injection timing at the time 
of closing automatic starting, and injecting a fuel to the suction port of the cylinder presumed to be in the 
condition before the ignition timing at the time of automatic starting. Also by this, the same effectiveness as 
(b) of the gestalt 3 of said operation is produced. 

[0192] - In the gestalt 1 of the aforementioned implementation, fuel -injection processing just before 
automatic stay ( drawing 20 ) may be performed instead of fuel-injection processing ( drawing 14 ) during 
automatic stay, in this case, at step S950 of the fuel-injection processing just before automatic stay ( drawing 
20 ) In halt crank angle thetast presumed from an intake pressure PM, an engine speed NE, and crank angle 
CA It will be judged whether both the conditions in "(1) The condition that both inlet valves 12a and 12b 
and the exhaust valve 16 have closed", and the "condition of going through the fuel-injection timing at the 
time of (2) automatic starting, and being before the ignition timing at the time of automatic starting" are 
satisfied. By this, with the effectiveness of the gestalt 1 of said operation, further, just before an engine 2 
suspends rotation completely, a fuel can be made to be able to inject in a combustion chamber 10 from the 
high-pressure fuel pump for injecting a fuel in a combustion chamber 10, and fuel injection can be certainly 
performed under sufficient fuel pressure. Moreover, since it is being able to inject like an inhalation-of-air 
line by controlling in this way, it is applicable to a suction-port injection type internal combustion engine. 
[0193] - In the gestalt 2 of the aforementioned implementation, fuel-injection processing just before 
automatic stay ( drawing 20 ) may be performed instead of fuel-injection processing ( drawing 14 ) during 
automatic stay. In this case, it will be judged whether in halt crank angle thetast presumed from an intake 
pressure PM, an engine speed NE, and crank angle CA, it is satisfied with step S950 of the fuel-injection 
processing just before automatic stay ( drawing 20 ) of "(1) The condition that both inlet valves 12a and 12b 
and the exhaust valve 16 have closed in the compression stroke." By this, with the effectiveness of the 
gestalt 2 of said operation, further, just before an engine 2 suspends rotation completely, a fuel can be made 
to be able to inject in a combustion chamber 10 from the high-pressure fuel pump for injecting a fuel in a 
combustion chamber 10, and fuel injection can be certainly performed under sufficient fuel pressure. 
Moreover, since it is being able to inject like an inhalation-of-air line by controlling in this way, it is 
applicable to a suction-port injection type internal combustion engine. 

[0194] - In the gestalt 4 of the aforementioned implementation, fuel-injection processing just before 
automatic stay ( drawing 20 ) may be performed instead of fuel-injection processing ( drawing 14 ) during 
automatic stay. In this case, it will be judged whether in halt crank angle thetast cylinder 2a of #j is 
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presumed to be from an intake pressxire PM, an engine speed NE, and crank angle CA, it is satisfied with 
step S950 of the fuel-injection processing just before automatic stay ( drawing 20 ) of both the conditions in 
"(1) The condition that both inlet valves 12a and 12b and the exhaust valve 16 have closed", and the 
"condition of being before (2) ignition marginal crank angle thetacig." By this, with the effectiveness of the 
gestalt 4 of said operation, just before an engine 2 stops completely, a fuel can be made to be able to inject 
in a combustion chamber 10 from the high-pressure fuel pump for injecting a fuel in a combustion chamber 
10, and fuel injection can be certainly performed under sufficient fuel pressure. Moreover, since it is being 
able to inject like an inhalation-of-air line by controlling in this way, it is applicable to a suction-port 
injection type internal combustion engine. 

[0195] - In the gestalt of each aforementioned implementation, it is good also as "both the inlet valve and 
the exhaust valve have closed" during said automatic stay as injection conditions in step S560 of fuel- 
injection processing ( drawing 14 ), or step S950 of the fUel-injection processing just before automatic stay 
( drawing 20 ). In this case, suppose that it lights immediately about the gas column in which ignition timing 
thetaig has passed among the cylinders which both the inlet valve and the exhaust valve have closed at the 
time of engine automatic starting. Thus, it is good even if easy in conditions. 

[0196] - In the gestalt of each aforementioned implementation, during said automatic stay, before the engine 
2 suspended rotation completely at steps S520 and S540 of fuel-injection processing ( drawing 14 ), or steps 
SI 010 and SI 020 of the fliel-injection processing just before automatic stay ( drawing 20 ), fuel oil 
consumption was calculated from the intake pressure PM. However, since an intake pressure PM approaches 
an atmospheric pressure just before a halt of an engine 2, you may make it the fuel oil consumption of step 
S570 or step SI 030 inject fixed fuel quantity, without performing count before such an engine shutdown. 
[0197] - In the gestalt of each aforementioned implementation, during said automatic stay, although the fuel 
oil consumption of step S570 of fuel-injection processing ( drawing 14 ) or step 81 030 of the fuel-injection 
processing just before automatic stay ( drawing 20 ) was set up so that it might become theoretical air fuel 
ratio, it increases fuel oil consumption, and it is good also as an air-fuel ratio with fuel concentration thicker 
than theoretical air fuel ratio, and it is good also as an air- fuel ratio with fuel concentration thinner than 
theoretical air fuel ratio. Anyway, at the time of automatic starting, if combustion is possible by jump spark 
ignition, it is good. 

[0198] - The three-dimension map of halt crank angle thetast used at step S930 of the fuel-injection 
processing just before automatic stay ( drawing 20 ) was what makes a parameter an intake pressure PM, an 
engine speed NE, and crank angle CA. However, since an intake pressure PM and an engine speed NE 
approach a fixed value, the 1 -dimensional map which makes only crank angle CA a parameter is sufficient 
as just before automatic stay. Or the two-dimensional map which makes a parameter either of an intake 
pressure PM and an engine speed NE and crank angle CA is sufficient. 

[0199] - In the gestalt of each aforementioned implementation, although the 6-cylinder engine was made 
into the example and explained, this invention is applicable similarly with a 4-cylinder or the other numbers 
of gas columns. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/9/2006 



JP,2001-342876,A [DRAWINGS] 



Page 1 of 9 



* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by the use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




14b 



—48 



49 

L 



90 



122 



THW 



AZE. 



iLC-60 



FT" 



SL5W 
78 



T 

80 



[Drawing 2] 



http ://www4, ipdl .ncipi . go . j p/cgi-bin/tran_web_cgi_ejj e 



5/9/2006 



JP,200 1-342876, A [DRAWINGS] 



Page 2 of 9 



46a- ;i09hJtIIt>9 



TA 



76- 70thBtrj1^ 



ACCP 



82- 
84- 



NE 



86- Mt:;* 



88- ftafffe:^9 



90- siJk*:^* 



50a -I Km 

92- 



94- 



THW 




A 


PM 






Vox 






P 


-> 




VB 






SPO 







22- »ifl«lt« 



37- %&t70f2l-9 



44-[:tQ9KitMDMf*$ 
55- 
100 



nam 



102- 



^^60 

'60f ECU ^ 



r^6 0e 



RAM 



-60d 



RAM 



S=[> ROM 



CPU 



-60a 



-60g 



[Drawing 3] 
14b^ 




I 




[Drawing 5] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/9/2006 



JP,200 1-342876, A [DRAWINGS] 




[Drawing 9] 
QL 




[Drawing 6] 




[Drawing 71 



I 



'SI 10 



J^rawing 8] 



QLuQLu QLm 



QLnt 



I 

I 
I 

I 
i 

i 

QL. 



-^ACCP 



[Drawing 10] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,200 1-342876, A [DRAWINGS] 



Page 4 of 9 



1 ^120 
ACCP. NE. PM. VoxMI 




5190 



FAF. KGia I FAF4-1.0 | 

1 



|Q»QBStl-K)TPt (FA F-1 .0) t (K6-1 .0) )a*0 \ 
1* 



C 



j^Drawing 11] 



GBSu QBSiz 
QBSa 



GBSi, 



QBSm- 



QBSm 



->PM 



[Drawing 12] 
( OTPgimfflJ 




/~51 42 



[Drawing 13] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/9/2006 



JP,2001-342876,A [DRAWINGS] 



Pages of 9 



T 




[Drawing 161 
7 

I »»ffla >-s7io 




[Drawing 21] 



CA '1 




[Drawing 14] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/9/2006 



JP,200 1-342876, A [DRAWINGS] 



Page 6 of 9 



PM. NE.CAiaK s500 




[Drawing 15] 

1 




0 6C 120 IBO 240 300 360 420 4B0 540 600 660 720 



'CA 



[Drawing 1 7] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi ejje 



5/9/2006 



JP,2001-342876,A [DRAWINGS] 



Page 7 of 9 



*i 



«x2 

_L 



»° 11.1 y 



J__L 




0 60 120 IBO 240 300 360 420 480 540 600 660 720 



[Drawing 1 8] 




5860 



[Drawing 19 ] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/9/2006 



JP,2001-342876,A [DRAWINGS] 



axi2 axii 




0 60 120 IBO 240 300 360 420 480 540 600 660 720 



•CA 



rPrawin ^ 20] 



i r-S 910 
I PM. NE, CASa I 




( 'Jg-^ ) 



fPrawing 221 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 




[Translation done.] 



http://www4.ipdl.ncipi,go.jp/cgi-bin/tran_web__cgi_ejje 5/9/2006 



mu^a^mif (jp) 



(12) ^ 



(A) (ll)4$ftmH^H#^ 

#^2001 -342876 
(P2001-342876A3 



(51)Inta.' 
F 0 2 D 41/06 
17/00 
29/02 

43/00 



3 3 5 
3 21 
3 0 1 



F I 

FO 2D 



41/06 
17/00 
29/02 

43/00 



f-73-r(«^) 
335S 3G022 
Q 3G0 8 4 
3 2 1 A 3G09 2 
3 2 1 C 3G0 9 3 
301J 3G301 





4»H200O-16^( P2000- 164357) 


(71)U]IBA 


000003207 














(22)fUHB 


^d6l2# 6 ^ 1 B (2000. 6. 1) 












(72) SE^ 












s^ji^EQit h a ^ nj 1 


ha^iSti 


















±M «^ 




























(74)feiA 


100068755 










^m± JBEB 19£ 















(54) l^«HIHge#jI:j«M»ms 



(57) imm] 

I^*^®] :^TiyZfS 5 5 0— S 5 9 0<D—TS<O^m 




-1- 



1 

# a: ^ ^ ^ i: r V ^ ^ ^fgj O^^^ IC^^ ^ 

l:t?)^c:*5V^T. l^«^«m;55gi()f?Jl:JbtjSi:/^o;r::S'a^lc: 



(2) 4#W 2001-342876 

2 

^M.ik^mfj:m,'^m,^m t-r^zt t-r^ i^^m 

Ji^^fc/^ ^ ^ ^ ix^^^o^^^f^ {d^^^pt^t-t- 
^wtlcit). F^«S1«5Sogi^^f|til:^^fig^c^ov^T^m1§^ 

i-Swtjcj: t). i^ji^«ggog»f?jhJK«ejriav>-cK^ 

[St3i53Si 1] tS3^«7'-i ot:ov^Ti^^*l^«^^«fiS;^w 

cx\^^xBmiitmm(o^n^M^>( ^ i^i^^m.m\^t^^ 
50 B&i^m^(oM.^^^ ^ ^^^m^^^^^'^^coisM 



-2- 



3 

mm a mi¥±ithW}mmmm,o 

go 

^ffi^.? i"^ ^ i: file tir^P^i&mm i » 

im^^i 5] m^^i 2^m(omm^m^x. huief^ 



2001-342876 

gt^f^Jh^tb^Jf^^S. 

gi&^^jhL. gifeJ&ib*ff=^MJ£L:/t^'e^l::F^«S^§§^ 
g ib^ibi- ^ ^^mm g ibfit±*^ib^JffliSa-e35-5 T. 
gibi?jh)t^^o[^^:miit^flfti(7)f^-e. 

tt^mzm\:.x\^^^^m<D^m'^^^ik.^M.!k-^mim. 

p^^ffilit^gib^Sb^l;::. Pii^#i:#^#t T&^^tcE^ i: 
o V > T «iE tc: ^i/c-t- 5 C t r S F^«S«S§ g ib 

tuiE g W}i^±mm^nmf^^mi. ^mmmi)^ g ibf?ih 
i>m\zmcx\^^^^ifS<Dm.ti^^i^\zi^n^mkiir^^t 

fillBgibf^Jh^^-g^mjf^^^^fi. f^^fiSllOgibflcjh 
ih^gb^iJ^g@o 

[iS3^3g2 ii mi^mi 7t.tim 8tB«o«fiS;^z*3v^ 

^(D^^w±vtm\^is\^^x^^n<omm^p^t::k,^/^!k 
[mjiitm2 2] m^mi 7-2 1 <7>v^■f i^^^lE«<o«^ 



-3- 



5 

[0 0 0 1 1 
[0 00 2] 

^^i^-CV^5 (^mW-l 0-4 7 1 0 o 
[0 0 0 3] 

[0 0 0 4] ^O^x §i!iM»J^<*;55j5g5i-r5^. ^ 
[0 0 0 5] ;iOJ:pJc. B^ittm^Wt^^^LXi^^ 

tt£^^ w^xp^ii^mm(omt}^^itt±^o uyi:d5or> 

min(D^ik^-c ^ >^i^\zx^^^-d:i>^tn^-^mx;h 

^m\mi^%:mit^^^^ :l t\tx^ ^j:\^^tzib. 

[0 0 0 6] ^nmkim-^^j^^\^\z\K^^n^^^ 



(4) 2001-342876 

6 

[0 0 0 7] ^^l^fi, ge}^¥JhL^^^^«^t;I*3v^T 

[0 0 0 8] 

^tiib<D^mi6^xj^^<oi^m^m^-D\^^xm^i-^, m 

^mw±i^W}^\m^i^nxh^x. ^mi^±^mco{hmm 
m(o^^(Dp^x. EEmnm^x^A^ii^tm^ii^tt^m^ 
m cx\^^^^W)(D^m^^^ik:^j^:k-^mfj:m:^m.^m 

[0 0 0 9 ] itmmc^\'f^j^.skmmn&mrfUMMt>- 
ib'v NTHi^trmt^r p^^# t ti>^mcmcx\^^^ 

mm\t^^\^m\ ^ik^m7!>m^nuiDmxh 

[0 0 10] zcoitit. s»t^±mm^^m^^mn. 

@ t!i#ihiKSSi- :jav N-r jEfilff gi-r pi^^# t t 
mzmcx\^^^^^<D^)^^^^ik,^j^^'^m^j:m,^m. 

^j:^. ^^m<mm(ommimth%:mm:^'r^:it7!i^x^^o 
[0 0 1 1 1 m^^2u«t(oi^i»mmsw}W±it^W)mm 

&mnm\zx^R^^t tt}^^\mcxv^:b 

So 

[0 0 12] (^^MK;651tif^«M^f^«^«g|-efc5®# 
^# t t fi^m:im cx\^^^^i^(o^i^m^\-mn 

[0 0 13] w^LT. ^mif^mx^tim^^at. mm<o 



-4- 



7 

«o1f^J5S:tc*5v^T. tsisF^«s«ssn. mnm^i^i>^hm^ 
[0 0 14] ^m^mmtm^m^^p^s^mmv^^m^ 

[0.0 15] Z^oLX^ ftSio 
T r «S)^i!t#^ ^it ^i^^tf ^ 5 ^ ^ 1 

So 

[0 0 16] m:^m4td.wt<D^^mmBmf¥±it^mmm 
mmit. m^^it^m<Dmmcio\^^x^ mt^^^mm 

^m\^i6\^^X^^^<D^)^Ml^t:^^M.!k-^m^J:m^^ 
iRffi 1 1- S w 2: i- 5 o 

[0017] fy^mm-^jSL^:^- hm^^^^mmmx^ 
tzm^\z,j£mrrm\::x^A^^ t t t^mzmctziik 
EEmnm\:ix^^^^tm^^ t^^m^mcx\^^hfcim<o 

[0 0 18] zoLX. nmithm\.itm't\:i\t. m^(o 



(5) 2001-342876 
[0 0 19] Sifif?jhffi^^'g^^?^fig:^Sfi. JEfiltfmJc 

70 [0 0 2 0] ithmmc$in^M.skmmni^mnu^mii^ 
(ott^mmmzm'&n^mm.Lxh. ^(om-^i^^skco 

[0 0 2 1] o^^tTm{cfc6^f^|;iov^TJi. ittm^i^z 

ztiz^r)^ ithm^(Dn^n^mmi:>^zt\zj:^x^ 
^mjti-^ztt^x^^o 

[0 0 2 2] MIC. m^mmt:. ^A^^tw^^t 
iiim\zmcx\^^^^mzm^zt\zx^ . Bm^±^\z 

[0 0 2 3] m^m6td,m(Di^^mmi^mi^±ittmm 
30 mmi-i. »*«i-'5ov>-fix;&*ia«o«s£ic*3VNr. 

t^^mzmcx\^^^^^(op^x\ M.!k^^ 

[0 0 2 4] it^mm\ziai-f:b^.ik^mt^j^mnmmm\c 
h^m^^zi-x^ &mnm\zxm^ii'tmn^t^m\zm 

tm^vxy^^^m-^t^h^o z<D^^^j:^mzn\^x. 
Bmif^mm^^^^\zxi^m^^^o:>Bw^it^mmz^'h\z 

[0 0 2 5] z<Dzt\zxr). mmrfm\zx^^^^tm 

zt^j:< Bmit^mm\zm:h\mm^^h tt^-^mt 

m<ommmith^-mmmzi'^z t t^x^^o 
50 [0 0 2 6] m:^^ 7 iB«<7>F^^«isi B mi¥±ifhmmm 



9 

[0 0 2 7] gfKjff±*t®{ci3VNTeS^#^g^^#t;65 
^tc EH D T V NT g t&*&ib^<^«SJ^Dtl* ^ > ^ $:Sa§ 

rpiifi# t t^m^m DTv^T g Wiit^m^(omn 

So 

[0 0 2 8] fiJj^Jl 8 IB^tOf^^ffill g i&ffih^^K^Offll 
SSIi. sS3i^^7IE«o«I^Kt;i*5VNT. mj|Bf^«^«M 

PtM^F^^miSTfe 19 . mils a it^^Jh^^'g^^m^S 

Piifl#tg^^^^;65#tc:g^DTVNTStb^il]K^(75 

t*5^tcr^CTVNTgilj*^il)^(^^5^lgttt$^-< ^ 

So 

[0 0 3 0] wPLT. Si(li^©Jbfci:©'a^lwii. i^r.-fib 

i&mm<Dmumitk^mm\c'tz z t t^-c^ So so 



2001-342876 

JO 

[0 0 3 1 ] m^^9td.^<D[^^mm^mw±i^@}mm 
mwt. ft5^^«7B^«o1g^^^^^v^T. miiai^^«&§ 

li. f^^licogEbfficjhffimltcioVNT. F^fiS«Bg;65gs, 
ff±«^ffitci3V>TKtll5(!0*Rj^^rt€r;Ac?E^^t6*S 

[0 0 3 2] ^m!^m^^\^^ki^^^mmxh^m^ 

T. Piim#i:S^^#i:;55^lcHDTVNTg«if6»^0«^ 

>- ij^i^tij {c s (D^m^\^ ^ikMMsik-^mtm^fs, 

ibtSlir-rSo 

[0 0 3 3] C5bT. SBi*6S)L:^ti-g^lc:fi, ie:.-f* 
^ :^t/d5^J3l5i-S«fiJt-TS'a^o«»ggi6S 
^DSo Lfc;2!5^T. gibi^i!l^{;i:it?D<7:);^;;c<$^^ ^ >' 
iro^-^:^;;^T^jffi^^i^^-ti:SC^;5S^^{::T#. 

[0 0 3 4] mPt^m.mM^\zmm'r^ti^<n>m 
^z}i\z^v). +^t^mPtm^T\zxmm^$ti^nm\z 

^tr^iirSC t;i5T^So 

[0 0 3 5] |g3i^«l OlE«f7>|^^«Bi@Bif§c±-^iii^J 
IBi^BJl. ff3^?:3S7|E«^7>«^K^;l*3V^T. BulBrt^ffiliS 

tis ^J|sfRtM#;i^^PiJ^7K- ht;i^^^Rt#^-rSP^fl3j^ 

<o g ^^±m^\zi6\,^xW^^1^commM^ ^ik^^ik-^ 

mt^m^fs^iim ti-Sw^^4#«ti-So 
[0 0 3 6] ^m.mmtm^^-- hRt^^(^^ai§Tfc 

i/^miO<^^ic:/i^s ^ ns^t^t^K^^- h 
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<® ic V ^T PJim# t ^ ^ i: T V >T S ibir^a 

[0 0 3 7] cplt. iid^eiLyts-g^icti, ^.-tml 

[0 0 3 8] If 1 1 l5ttort*»«&i e iij»±*feSj^ 
^ggJl. ii5}t3S7-l 0^7>V^ri^^^lB«O«^lc^^v^ 

[0 0 3 9] g ©jf^jh^^-a^^??^^^©:}!. g 

[0 0 4 0] ^9^ihm^(r>Ms;k^^ ^i^^^<Dim<om 

tc J: o T ^^hfc t 5 ^ Kih-r -5 1 t> 
[0 0 4 1 ] Mtc. ^-g^(7:^?fM^. 

[0 0 4 2] ^^^1 2^m.a^^mm^^m»±^9im 
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[0 0 4 3] i: i^^l^g^ C^ISSiJ' ^ 

[0 0 4 4] F*3*^«ggo 

iff tci ;5 ^t§5 o^^^F^ 5 ii'^^Ji5tll{;i^j^ 

[0 0 4 5] mi^<oM.ik^^ ^>^^^^:LhtSi 

[0 0 4 6] 1 3^m(D\^mmm^mi^±^mm 
^^i^^iHmmmx^r) . m^^&^±nm,^%wM^ 

40 ^^Wih-r^o 

[0 0 4 7] ^mmmt^^^^^^p^m^mmx-h^m^ 

[0 0 4 8] r.9LT. gii^ibUfc^-a^tcti. m^<o 
50 F^^*KS9oilfeM*&^5fijitri-5wi:;&5-et5o IS*^ 
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J3 

t^^mtir^, JO 

[0 0 4 9] [hmmmm^m^^^mm^-t^^^m't 

S. 

[0 0 5 0] w^ur. §i«ji^»L:fc»'g^lrfi, *|06o 20 

[0 0 5 1 ] If ^311 5mm(Dp^mmmBmi^±it^mm 

^ C ^^I^ # iJ' ^ > ^ :^ i^tu coiKftg ic 5 i: ^ 5 

[0 0 5 2] F^^mii;55P^^4f- v^m^^^mmx-h 

ftl *D V N T PJJ^ # i: ^ ;5S ^ {;i 83 C ^^RS ^ ^ ^ >- 

[0053] zoLx. g mi^m u^t^-a-tdtt. ft?o<D 
^^^-r ^ >:^xB^^mith^'^^:Lt7b^'^mtfj:^^ 
^^mm<ommmtt^mm^'r^:Ltt^x^ho m^m 



#M 2001-342876 
2-1 5<DV^■ri^;6^1Be<D^^|-:^i5V^r. BulBgibfl^ih 

[0 0 54] g iijff jhffi^^-a^MJ^^^^f^. g ibff Jh« 

[0 0 5 5] ;^;A:|Jg#^7>'i^^^(^:>MfS<^^jSi^rtl;i 

[0 0 5 6] Si-^^tZ^ff^fiS;^. 

&5±ir^::itt^X^^. 
[0 0 5 7] n^i^l 7lB«<7>|^«S«»g«»Jh^»M 

g m»±^^^m^ Lfc^'g'tCF^^aiS^ g iiJ 

<fjhL. gift^tb^^^MSLfc^-a-i-F^ttSjaiii^gsi 
iim'r^^mmmBmi^±ithmmmmmx:h^x. g© 

mithmm\^. m^^tMm^ti>^mzm\:^x\^^^^m<o 

[0 0 5 8] SRm#tSN^#i:dsAtcEfli:,-CVN5^fS5ti 

ii]#jh^^fiS{c^Bv>rp^^# i: t ^m^zm DTv^ s 
^^;65??^ffi-rs^^(cH. gSbi^itUfc^-a^l^iittOtc^ 

mi^±^Jikm\z:^^^x^jSL%^tm^^ttm\zmcx\^^^ 

^<D^^>^:^X^m^mithi^^^:itt^X^^Xv\zfj: 

So 

[0 0 5 9] gib^^ib^^iAc^Sf^i. p^^^ll<7> 
gii)^ii]^{d. BS^#i:i^^#^^5^^c:g^^S■CV^S^te 
cOf^T. ;ik;Ac^-r ^ >^5^^5Si§U-CV^S^1^^wOV^T^i 
iE-t^jc^^i-So t»cJ:D. ® i: i: 

m^m crv^smttio^jK^F^^w#^E-r s^'g^fifi5t^ 
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[0 0 6 01 n^^i s^m.<o^mm.mnm^±^mm 

Slit. ^>o^;;c|3g#^5^7>'^5^:ft£XH^Jt;lfo6tlf§^l::ov^ 
[0 0 6 1 ] g sStElf 1 7 ^ 

,«^jik|3S^ iJ' ^ > i> ^ ^mf tc (CIO V > T fill: •t> 

[0 0 6 21 ;^.iAci$^^ fo^ !9 Jl^i" S 

[0 0 6 3] 1 9 ^ML(0^mm g Hlf^ Jh^^Si^iJ 

[0 0 6 4] rt^«^?J)5MF^Rtl^^P^^^^|§r'^5^^ 

[0 0 6 5] LTs g iti^ib Ufr^-B-t^fi. :it?0<7:) 
.•^^ >!- ^ ^^^/-e^^^&i^^ ^it ^ :i t pj^ t? , 

7 ^fzni &um(ommzis\^^x. mm^mmmi^. 
p^^mm(D^mw±vtm\z:ir6\^^x^^^(r>^m 

So 
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J6 

[0 0 6 6 1 ^^mmi>m^mM^[^^mmxh^m^ 

[0 0 6 7] wpb-c. atotD 

±m.mz)^^^p^\zi»n^m^i-^ zt\z^K>. +5^?^ 

[0 0 6 8] IS3|^3S2 ll5tt<ort^«S§g»»Jh*6»$y 

i-^tim 8^mcommz:fs\^^x. 

±^m\z:i^^^x^^mcoj$^m^\^^ik:(EM.ik'^m^j:m^ 
[0 0 6 9] F^^si&i;&5K^7K- h^ii^p^mmmxih 

\z^v. ^^mm<o^mw±'ikm\z;io\^^x^A^ii^tm^ 
[0 0 7 0] zoi^x. ^W}f^mi.tim'^\a-^. 'mw<o 

7-2 10V>-rtbd^Ba«c^^ll^{Ci3V>T. BUIEgibf?Jh 

[0 0 7 1 ] j^m»±^m^^m^^mt,. Mm»±^ 

cx\.-^^pi<D^m^{h^:kiBj^.X'^m^jim,^^^mt 
i-^zt{zm?LX. m.^^tm^^tt>^mz.mcx\^^^ 

[0 0 7 2] m^^comm.^. sib^fJh^t^®^cii5v^-cffi 
^^tm^^tt^mzmcx\^'^^mzm^zt\zx 

50 SKjf^Jh^'JwK^Tjf- h^^S^tl^- Mlfl^iS-g^^ 
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[0 0 7 3] 

[0 0 7 4] aL>i^>2fi6o<D'>^]; .^^2 a Sr^g-Lr 

®ji-^b'>^ hx'e. t6^Xli^]) l^^-^u^y^ 

10 0 7 5] ^LT^-^gl^l OlciJi, 
^#1 2 a. m2^R%^l 2 b:f3j:tJ^-^(7>g^^#l 6 

^s^^t^bi^•cv^5e -cort, 2 afi^iPii 

^tK- h 1 4 a m2 0^tl#l 2 bfi^2Pii 

h 1 4 b ICgM^tb. ->:t<7>SP^# 1 6 ti-^o 

[0 0 7 6] H 3(i 1 i^y V^/^^-COi^y ^'^-^^y K 8 CO 

- h 1 4 a :fo*«tt;^S2®Sl^i^- h 1 4 b tilS&fiiSlJKtwjli 

V/ V B a:>}hmm<o^^mM^.!k^'7 y 2 0;55iE@$ix 
Tl/^^o MlC. 2 ai5i:tJ^m2P^m#l 2 

bjS^t?5i/'y >^-^:y K8 0?f^^ffi^ialFBlCfi. 
1 0 l^fCiCS^J^^Di^-Ct 5 ^ lc:^5^RtM# 2 2 

iES$i^TV^5e w0^^f»iM#2 2{cficc>'v?>'2<7> 

(^^XT. TECUJ 6 0ldJ:t). «^^^10 

#5 5 (l§)2) (omm^f^-y'^^, ^ffiir>'i^5 0a 

[0 0 7 7] ?fe*3. El4Hhf;^ h>6<Dll©0^®l2|. 

tb/cf;^ h>'6<7^1I®;ct±^^otM#2 2<oT:^^^hM. 
'X-^'7^2 0OT:^^-ej^T^?) K-J^?I^OteSEB?^iK$r^ 

[0 0 7 8] I21i{::^b^r^<. ^v-y ^-^a a 

1®^3J?- h 1 4 aJiSatt^^^-/UK3 0f^t;i?^^$ 
tb/i:mi P^MalSS3 0 a UT v^^ ^'i?' 3 2 
l^$i^■Cv^Sc ^^i:. m2Pii^>-K- h 1 4 bmi2o^^ 
il^3 0 b$:^M.-Cf— i^^^'^' 3 2 icSiS$i^•CV^ 
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IB 

5c CIOF^. ^^2o^^il^3 0 bf*9lc:^l^i^^i^^lf^ 
^1IW#3 4;&5iBB$:h.TV>?>o wnf><0^ffiiije»#3 4 

ic. dov'-r^ h 3 6 ^^br:^EE^r^^^ai-^ 3 
7{;iJ: t)§^^^ilj$n.5p '^rL^^9#3 4;&sgfl4^t 

tSi: $;h.fc:#^irti. ^ 1 K^^K- M 4 a (Oh-t^h^S. 
A$i^SK^IwJ:?)jK«E^l 0rt^z^iSv^j|^feI5]^as (IS 
3) ;ds^D5o 

[0 0 7 9] i^^ i^:^ 3 2 m:SL^^^ h 4 0 L 

70 T^ir^ y — ^4 2^cigj^$i^rv^5o BR«y^h4 0 

F^ldH^ — ^4 4 (DC^— ^*^ti;^^7='>yr?"^-:5^) 

A) ri>^D !y h>^U^S-fe>'1^4 6 a i^i^ai^tl.. >^ 

ySi. ^■v'y 2 a O^-S^tK- M 8 HSm^^J^/i- 
K4 8(Cigig$^XTV>So S^m-^-:a^^wK4 8 fittest = 

2<9 [0 0 8 0] I§l2fC^L:/Si:C:^<. ECU6 0f±. T^t^ 

<$';w=':/t:"^-i$';6^^/^'9v ^XZ^f^^''^^^ 6 0 a ^^Tr LT 
ffiSdS^^tV/tC PU (-^^fiJ^nya-fe^^i?-) 6 0 
b. ROM (y — K:^>y ;^^y) 6 0 c. RAM (7 
V-^i^^r^-fe^^p^^y ) 6 0 d. ^■^:yi5'T!y:/RAM6 

0 e. xt}^^6 0 f *5J:t;?m;^!Hi^6 0 s^m^r\f^ 

So 

[0 08 1] h/^m&TA^tkm-i'^^^-y h/^ 

Wl£-ir>'i^4 6 a Ji::^D h/^#4 6 <7:>^^T At;itt:0»J 

Ly^m;^®s^A;^[i]ie^6 0 f i;iA;^ t-cv>5o r^ir 

JO /u^y^P 7 4 tcHr ^ -fe/U^S-fe 7 6 t) Mtt ^ 

-<^)vi 8 0fe;^32i^it^j^^i^£ii-r5^ Yvrfp^y-f::^ 
;^i[nlg§6 0 f irA:^LTVNSo IeJIkS:-^ ^1^ 8 2 ti. ^ 
/^;^^^^U ::(0£tS;^''^vu;^^A;/3lfi]8g6 0 f »ca:/j 

LTVN^o ^f^^^JS'Jirvf-S 4fi^!j^fl->y ^^2 a O 

i^(7:> 1 # v- y i^.ytmm.±w,Ms\z.m \.i^h^ 

-/o :^Sr^^L> w<^ab;^^'</^:^^A;^Iel8&6 0 f t;iA:^ b 
Tvn;5o c pu 6 0 b T*Ji^1^Wii?^^1^8 4 com::'^''^ 

^^Wi'^^'^S 2<r>^ti^<f^^(om&t^ 

/i-:^rB^Pi-CSt>5 1 0" CAct !9^i5V^:9•ftl^l-T. ^^dx 
fi. 1** CAO^«Pti^^:T*^6^bi^•rv^^)p 

[0 0 8 2] ^>'i^>2<7>i/'y ^^yyo :y 4 Id 

t^7k?air>1?-8 6;6s^^t?>^^. 2 coyftiflTKiaS 
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®f^JE•fe>'•t^8 8^5^^te)i^x v^^' 3 2n<oWL 

ffi^A;^[H]K6 0 f ICA;^ UTV^5o ^^^-^^23^/^ K4 

;^mJEVo x^A;^lE]K6 0 f tCA;^LTV^^)p guaZfcb 

^f^o^^JEs^Ptcij: t::^£tl;^;mJESrA;^)lH)i^6 o f 
A;tiUTv^So *S«$ix-cvN^>>'<yxy 9 2omffvB 
tiAj^SKe 0 f icA:^^LTv^5o 70 

PDtc«;:c:?hft^S:A:ti0K6 0 f ^rA;'^LTv^5« 
[0 0 8 3] m;^[5JK6 0 gf±. ^SS^sfiei^^a 2. ft 

iE^T^^^^ — 3 7. >^ h/u#4 6 0^it^^ 
-1^4 4. mi83^:^bVu^5 5. >( ^ 1 0 OioJ:!;^ 

Ts^^'^^-^ 1 0 2tcSiK$tbT. €-Ti^^^3i-^5^ 
3ili2 2, 37, 44, 55. 100, 1 0 2 ^jgJ.^JC 

[0 0 8 4] ?fel:::xVi;^V2lc:i3VNT*^Sf^TStrfTi? 2(7 

[0 0 8 5] ^-r, iHlfe^irv-i^s 2 oft-§-^-^#ibi^ 

6 0<t-ir;6. i^ff i3;h.T V ^ 5 r ^ -fe/u^y^u 7 4 (^fiS^ii 

6 0 d<7^^^^M^^tc^;z^ii^i^5 (s 1 0 0) « 
[0 0 8 6] ^^v^^lHUS^NEarT^-t/u^^ 

6 (S 1 1 0) o wOy-^^JjRJpFPtMSQLfi. 

^-r^-^^;/:?'^ LTROM6 0 c J;ilE1S ^ ttr V n 
2>o ;^X5/:/S 1 1 0-eJ:iw(75-^:y:7't;^S<5VNTy — -^<9 

[0 0 8 7] v->^)&nmkimQLt:^>^j^>^m 

3o(D®^SRi, R2. R3ff:>\,^'rM^7bmmm^ti. 
xn'^^ti^ (s 1 1 5) o w ^ ur— 50 
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NEi:{rB:CTIS:^Ufct><^-e$>!?s y-viK^»s 
i: LTROMe 0 c F^dlBtg ^ixT V^5o 

[0 0 8 8] z(DX^\:immnm^d9:m^ti^t. 
$i^fcJlfeffi«R 1 3 fcjc cxmimammtmrn 

1:Q L*5J:r;^ai>'v;^>-ip]^3gcNEd5^#iiaQQ i J: o 
/h$v^3ieffi«RlTJl. y-^^JSPHSMSQLt^iJjcC 

6 (0 4, 5) \zm9ii-^. mmm2 6\zm9^i.itmn 
ei5 2 4f^i;i^j^ii'a^^g^?f^^-rso ^\^x:^<om^<o 

'^mm^^\^^:kzr^^2 0[c^^XMsM^f3:^}^\.^:L 

tc^ LTllae)Ti§M;^.^taA^^;!»5^a'r 5«»«S^f^l;i*5 

[ 0 0 8 9 ] ^fc. y — >'^)isf«Ml:Q Lii5<t tJ^^^v^ 
^lUIS^N E;i5^^j|SQ Q 1 ii^^j^Q Q 2 ^ comxih 
Sil^^^g^R 2-eJix y ":/^2|sf«Ml:QLtr;Si::fcJ: 
O^Jfsf ^K^fTSi:EEaitTS*ffl ^ 2 WWz.^^'^X^ki 

tu. ^\^x^m'i=fmMm\z.m2^^<Dmw^m^<{it>iri 

So llltiia(?5PtM«^m5RAS^i:*{c«»«i^l Of^ 

(c^^fcAL. :icDqtM^5|s|'(^<t-=^"C«^«g^i Of^±($:(::*l; 

tiSc '^UTwO@)t^(7:)pT^;^'a'^lc;^;A::/7>r2 otc 

1 OF^^#:^c&86S*»JS'g^«t;i)5«S«i§HSo i-^J^:b 
51^«li^R 2 r-fimii[&L/c3l^^ti!cR 1 J: 19 

[0 0 9 0] y->'«SJiSfPtltlcQL*5j;I>*^>'i^>'[Hllc 

S:n E;«)5^^j»QQ 2 J: 5 t3:^#VNi^<7:)ilfeffi«R 3 

M^)|sftiESA^^(^»^At i: t>tc^^^ 1 Of^l^iftAL 
XMstKi^xmrn^'t^. wtOC2:tci:ip«S«§^l Of^^fls: 

[0 0 9 1 ] Ji3Z&Lfcjl^fil^^«L3®twJ:!9BS:^$iv 
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20 



[0 0 9 2] mm^i^mM'M^mtmifh^f\.^t^ a 
0 d<Di^mmmzm^yi<ts^ (s 1 2 o , 

[0 0 9 3] ftJw, mf]*U;tjl^ffi«59:3£«tSlCT (121 70 

7) . ^ft. ill^^R 3;i5|S:^^;t^-tv^5;6^??;6^;^)S^J 
(S12 6) o il^€S«R 3;65S^^i^TV^^) 
(S 1 2 6-C TYESJ ) . 
ROM6 0 c ^::SS;£^i^rv^^I§| i i ^0'^v/:^^fflv^ 
P5flffiPM^^>v?>'In]eSNE^d^f3. ^^^^ 

itm:^i^nmM&QBstf^s^ni^ti^ (si3o)o 

[0 0 9 4] S5^?^SOTPS[ffl«LS (S 1 4 

0) ;&5tT^tLSo w^O^S:^^^itl:OTPS[£ii^mlcov^ 

it^OTPSmADiS-T^^, *-fx r^-fe/wMSACCP 

;5^*ii5:^?^ttl:^J^1itK O T P A C ^Mx.TV^6 ;6^il^;6>;6S 
^PJ:£$i^^ (S141) o ACCP^KOTP AC-T?fe 
ixt^ (SI 4 IT TNOJ ) . mi^^i^miOTP\Zi±m 

roj (s 1 4 2) , i-^j?*Dt>«^)pfoiss 

[0 0 9 5] — ACC P >KOTP AC-Cfoi^f^ 

(s 1 4 1 -e TYEsj ) . m^nmmoT p \z\±mu 
m?n^. 1 >M>o) ^s^^g^tv^ (s 1 4 4) o -r* 

Q ^ QB S { 1 + OTP + (FAF 

[0100] dp L-x-Rmn^Mmmm^nim^ti^Tir 

5o ;^x:>':7's 1 2 6fc:r. il^^igcR 3 J^^^tD 

1-^,?ip*>3llcMScR 1 , R 2 cov^-f 

(s 1 2 6-c TNoj ) . «^jpf«#ti:Q»cji. mmmm 

R-^^m m?) (D::^y'^y:fS 1 1 0 \ZXJ^^ htlX\^^ 

hv->^mmkimQL^^t&^i^ti^ (si 90)., * 
p i^x-Kmnmkimmm^mtrfii^Tir^, 40 
[0101] m^. e W)W±mm^m^m 1 3 0:7 n - 

ID 1 0 2] :$:@i3bf?ifcM^^;i5^^^tb5 
(S 4 1 0) o ^»Jx.f^. 7K^a^r>'i^8 6;6^ib«im$ix2» 
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[0 0 9 6] El 1 OJCS!?, ;^7^s^7'S 1 4 OlCTiiS^ 
<^SOTP;ei5gaj^ix:/^:^tc. :7 ^ - hv< y 

^^*^5^irLTV^^^^S^^;e>52|3J3t$i^-5 (S 1 5 0) o 
«ij;tff. r (1) 1ft^mxfii\i\ (2) S«^TLTV^ 
So (^J;tl^^^Jfl7K?affTHW^4 Ot:) (3) ^Btt 
ir>'i^9 0^i^tt^b;55^TUTV^5« (4) Kftf^S 
OTP<^Md5 0-efc5o JO*#355i-^-c^5iLTV>5 

[0 0 9 7] ^m:7-<-^V'^y>:^^#;ef5^i:Lrv^i^ 
«(si50-erYEsj). ^i^\ty ^ — Y^<v^^. 

!SFAFi:^<7>^SflSKG<7?»ai;65fTt>tb5 (8 16 
0) « ^«^lt:7^^K/-^:x^#SrFAFfi^e^it-^>'f- 

9 0(7)a3;^tc^-^v>rsm^n.^>c ^z::. ^sffiKOJi 

^m:7-<-hV^:y^«»rFAFtr^bNtSx *'L^1Bl. 

\i^fz^m)ALy^-Y^'^y^mmm^\^mmw-^-i o 7 

3 6•i•^^^i^•tC^$i^TV^5ri: <a>!r0^fed5^t> 

[0 0 9 8] ^^M::7 ^ - hv^ ^ ^ ^^^^s^st u 
■ci/^/.^tmj^ (S15 0-C tnoj ) . ^^it-y^-Y 
y<v^m^PAP\a-ti. 0^SfiS:;£$i^S (s i 7 

0) o :^7^>>':/S 1 6 0%fzL]^S 17 0 <D^\Z^ «»J|SfRS 
MMLQt^^^l (DZ:t <^^htl^ (S 1 8 0) o 
[0 0 9 9] 
[1^1] 



1.0) + (KG-1. 0)]a + $ 
- Wl] 

s L sw^^hi^iu^ti^y\^-^-<^^^ 7 8 cofig;z^iz^;^^ 
*5J:tJ^*3£ir:/i^9 4^D^t■^^^e>«^m^i^5*:ii 
S PD^. RAM 6 0 d <D<^^gi«lCffi;^^iitf, 

[0 10 3] :Ltih(Dmmvtm^h^mw±^w 

f}^^^Ll^tlt>^^7!)^tm'^^tl^ (S 4 2 0) o 

(1) ^>'C;^>'2;^)5S«S&■Cfo9^>Oigf|ftLTV^*V^^fc 
fig (::c>^i»-^^7K?aTHW;e>57K?i-±|5g'ftTHWma x 
J:!9^ffi:<. ;&^07K?aTRS1lTHWm i nJ:t)igv^) . 

(2) T:J'-fe;u--;^/U7 4*SBS^iVTV^/j^VNJKffi (T^ 
ir;u^SACC P = 0'' ) . (3) iy V 9 2 (D%m, 

±) . (4) :7'u~:ar-^y/u7 8;65K^i^,^i^TV^5Iyt 
flS (:^ h:>':7'7>^:7';^-< 5/5^ft#s LSW;65 ro 
Nj ) . (5) Mmti^W±l^X\^^^i^m (Mms 

PD;&5o km/h) Tfc^)^cO^(t (1) (5) t^^-t 

[0 10 4] -hia^# (1) - (5) 69— o-Ctj?^S:$ 
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2 OT TNOJ ) . -BjJ^^m^t^Tir^. 
%t^it^M.^\^X^m:^^»±^^t:.:Lt\z.^^, gib 
ffJh*#d5fi£ScL:fcS'e^»rj± (S4 2 0t? Tye 

Sj ) . ^-f. ^3ZEi-6ei5<?Jh+«iJ^>!t^^2iSo^i^ 
(S 4 3 0) / cocitJcJ: gibf? 

hfn^ (S 4 4 0) o ^\:iM.:k^mmm^m. mfr^m jo 

(Oi^±n'^t>^^J:^il.:b (S 4 5 0) » :i(DZt\^^^^ 

n^mt^sktp^i^±i.x. a:-biw^>'v^>'2(^ii^fi 

[0106]^ LT^^-rS Stl)i^«»J?®^S0Mfe;&s 

(S4 6 0) . -K:^^m^^^T-t^o ^-f. 

M ^ CO ^(1 » ^ ^ t:: T $ i^ 2> AQj ^ :5 o 
[0 1 0 7] *^S;6S^*^$ix2)i:^T. |5E^::tfettl$i^ 20 

A^RAM6 0 dt7:)i^|gffiig^{;i^;^i2.ti> (S5 0 

0) o ^vv^^^s^^NE^eii ro (r pm) j 

(S5 10) o cr-c% i»f?jh4>ji!S 

^ (S 5 1 5) o 

[0108] d d mm^i^itm^^mn^MMQ b s 30 

Q i 'fi- QB S { 1 + (KG 
V^rOTP = 0. FAF=1. 0 t\^fz^\z^m-ti>o 

nx.xnm^^m^t^M^ir^mm'^ht^^^ c^lt 

[0 114] Jex^. 3i>-t;^>-[p]|K!»:NEds ^0} bt^h 40 

?t^V^(5l9 (S 5 1 Q-e TNOJ ) , ^ yl^^^CAt^^ 

m^-t^m^ (s 5 1 5r- tyesj ) . ss^ffatcife 
^i^^j>^2z 1 0 F^^s^^^tktr-r 5> r i: 

[0 115] ^jr*3. Bu]^LfcSiti<f±^ffli«iS (Ell 
3) t^T. ;^7^:y:/S 4 4 0. S A b 0 (D^mz. ^ 

=^'^V"^2^w±^^^^mt^'<it>f\,x-\y. ^(Dm^x 
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2}te%^x;h^<ox\ ^v-y >^2 a otrmji^Eii 5 
jc^-rra: <-efoi^rj. so** ca. 210° ca. a 

3 0" CA, 4 5 0" CA. 5 7 0" CA. 6 9 0" C 

Aibm^-r^o rh.£l^<7>>^ ^^-^J'^CA. -WxtfKft 

nu7^m(D^ y>^i^^ncAxh&\^\ 

[0 10 9] mft0^7>'^ACA*SJ:fSSS&^«^itS 
tcti (S5 15-C TNOJ ) . — :^^m 

[0 110] ^^coi? ^>'^:^c A^iisj^is^^^ 
li-a^tdti (s 5 1 5-e FYESj ) . t^iwHii^^^it^ 

*«|3p^tS«SQB SiOffaiiSj^t^ttS (S 5 2 0) o w 

(D^m\i. mnmMM:Bmmm (i§iio) (D:;^y'yys 

»NEt\cm-i\^^X. mi 1 (c^Lfe-^tyT'd^bS^S 
[0 111] ^Se, ffi^trmJ-feSi^y :^i/2 a 

(D%mm^ r#j -es-t-) i<£r*«>^ (sss 
i^v '^^2 ^7bm^nm\^ih^t)^i:¥m\^x^ i ^mm 

[0112] mx,}f3^. 210" CAXlh^^\atn 5 
<D->V l^/^2 at)K 5 7 0° C AX^^m-^{Z\tU 2 (O 

^yv >'i^^2 a^m^nm\:ih^ztt^mm't^o 

ft. Pilfl?TStwfc5# i ovy 2 a ffi<7)«^Jpf«t*fi: 
Q i ;is^s>:^2tc^f <»ffl$i^5> (S 5 4 0) o 

[0113] 

[^2] 

- 1. 0) } a + ^ 

i^>^2 7^m±'r^i^x\zn^ 2. snm^nmUiir^, 

\^fz.t^^X^ Qit::ov>Tt.. 2. 3^;tJl-tix£i±o 

[0ll6]-tLr. ^^tc:^>^i^V2 ;«)5f?jhi-5^. 
NE = 0^/cf'9 (S510-C TYESj ) . ^-f". 

j i-x ri J t^U'^^^^ (s 5 5 0) o ^ur. # j 

(0'y^)>^2 a ^il!tM^#*s^i:UXV^S;^^*lf^^^54^J:£ 
$tt2> (S 5 6 0) o 

[0 117] rrT\ ^k^0k^t\^. r (1) p^^#i 

2 a, 1 2 b ilS^^^l 6 t^^^lcEfll^TV^^i^lgj . 

r (2) nm^mn<Dmn^k^^^ ^^'^^s.^i^t^o 
[0 1 1 8] lai 5ic:^-rrt< V ©in-^-eex^-e 

Ho^^#12a. 1 2 b 2:#m#l 6 ir^i^^dg^DTVN 
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n j tt. 0 i nib>hd i g * -eeoffiffl-Cfe^Jo L^lttt^o 
T# j (Oi^V a 0«ifflT i n j F^Jd, ac>^i;^>'2 

3&Sff Jh UT V ^ ^ ^ ^ ^ C T V >tVf^ . 

So 

[0 119] # j COv-i; >'<^2 a lCOV>TJ©#t^f4=;6S^ 

^£LTv^i^{^ (sseo-c tyesj ) , <D-y 

Lyci;^-r>>'ys 5 4 0-C^i6/c^^®#^SQ j 
t>^m^^tl^ (S 5 7 0) o rcOK^, fi5ff^5^3K 

r*5?). 1. 2lplOSR5»PtMfi^tg-CfcSo **3. ^> 

2 Off Jh^i:«Jtr«!^!^jE:tJ:g:IS*^■CJl»$"&ri3V^ 

[0 12 0] ;^7^5^:/s 5 7 oc:>»:fc, j 

y v^2 a ^cov^rptM^^^;(>5^s:L■tv^;^<^v^^g'g^ (s 

5 6 or* TNOJ ) fej 

tbS (S 5 8 0) o j <6<om^ (S 5 8 0-C Tn 20 
OJ ) j y ^ > h LT (S 5 9 0) . f? 

S;j^'r:y>^S 5 6 0;&^f3i^|?ag-f-o Lfc/SJoT. t^d j 
= 2tti:^<DX\ # 2(Dv-y :/^2 a ^;loV^T. RtM^ 
#;&s^5iLrv>S;!i>l^d^;552pj:^$tt (S 5 6 0) > ^S: 

LTv^;j^^^ (sseo-e tyesj ) . #j ovy 

2 a O^iK^l Of^lC. ^J^Ptl^#2 2d^t3Hr!^EUyS:;:^ 
f^5/:/s 5 4 0 x^^ft^n^^&Q j ^^COj^JN-^SSf^W 

^ttS (S 5 7 0) , COJ: 9J::tT. j =6^-e. 
•r2/:7'S 5 6 0, S 5 7 0 JSr«fel9 5gi-o 

[0121] :i<o::t\zxo. m^yi. I§li 5j;i^Ufci io 
^ y:yi^^CA=^ e X 1 -e^>'i^>'2^5gt|,ff jhU-CV> 
/c^-a^ldH, # SOi^y >^>5?'2 a CO^jK^l Of^tC. ^ 

0 X 2'T?^>i^>'2;&5eilJf|CJhLrv^:fcS'fr^;l^i, #2 

*5j:TJ^#4(75 2 0(Dv'y V^/2 aCD^i^^l 0 F^tC; 
J^®M#2 2;&-b^J^;5SPtlt$tl.So 
[0122]^LT. } =6 tti:^Zt\Cj:r) (S 5 8 

i^Jt^^^rro (S 6 0 0) 0 wtDCiilcJ; 5|s:^S 
[0 12 3]^^(C. gilJ^^t^J^IJ^^«L^^I211 6(^37 n — 

(s 7 1 0) o WW -en. m^y^. ^^^±mm^m 

mi 3) (D:!f.y'^y:fS 4 1 0\:iX^y^ihA^tiy'-^ t 

P. y 9 2(DmJEVB. :^ h !y>^7>:?':^>r 

fi-§-SLSW:JoJ:t;$:3SSPDS:, RAM6 0dOf^ie 50 



2001—342876 

26 

[0124] Cix^>Ojl^iyt^;6^^gib^a^{^ 

dSfigirL:fc^-§d^d5iHj:g$ti.6 (S 7 2 0) , mxn. 

(1) 3l>v^>'2^5®«S•Cfc?)^^Oial^L-CV^/^V^^R 

(2) T^-fe/u^^7U7 4;&5K^i^Tv^7^^v^4ftjS (r^ 

•fe-y'i-i^^ACC P = 0'' ) . (3) /<!y7^y 9 2(7>^^ 
±) . (4) :/U-^^^/U7 8;!lS8|;^ii^:}^-cv^5«t 
Nj ) . ^^xy^ (5) :^Pis5<fihurv>;5Ji^^ (:*:3ts 

PD;650km/h) X'k>^h<r>^^ (1) (5) (Df^ 
Ji:^#^;lr^v^y::«-^^if:i:I^l:lfeft (l) - (5) S:^ 

vN5fe:.^ji/^<, (1) - (5) ijt^<3D*ff=^^]t 

LT^a<o ^tL^W (1) (5) <DP^<DV^<o;&Wc 
[0 12 5] ±I2*» (1) - (5) (Z)-t--<T;&«j£$ 

i^Tv^5S'&^c^igiiJi6S}lfeml^^fi:t (s 7 2 

(1) - (5) o-o-et>^s^tt7:t< /^o/d^-^icfi 
eftffjh^#n^5iu:fet L-c (s 7 2 o-e tye 

sj ) . gi^}^^ib^ll(7:>^^T;65^^^i^^ (s 7 a 

-1^^-^ 1 0 2*5^i!j$ttT^i^i^>'2 0^ ^^-^i^ 
^^llffllAQjJS (rr-CfiEll 5(r^Lfc0 i g-eO;fe 

[0 12 6] ^LT. mz. :^^mithmmmi^m^^<D 

W±^^t^tj:^in^ (S 74 0)o Z(OZ.t\zX^B^ 
:^^^CA=0xl (3 8 0" CA) -e^>^v^>'2dSff 

jhurv^ifcg-g^jru. j^W)W±^mw&^^^m mi 

4) <75XT•^;/:/S 5 7 0f;ir. # 5 Ov- y 2 a (D^ 

^^1 0F^;::^J|£f/ii5Rtl^^tbrv>:5, ^ (7:>^JisfJi. Sife 

So Li/tj&SoT> gS)ji6»)^tw-:^^$'-i^'^— 1 0 2JC 

0 i g = 4 7 5° CAJ;^Ta?^(7:».'^jiA:tc J:S«^j^ 
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[0 12 7] :L(Ofztb. n5t^j^jk\zX^^t^±Cfz: 
rJxlc5l^figV>-C 1 2 0* CAEItei-SStC. #3 
-H^#6->#2-^#4->#l-^#5-^# 3^"tj^sk,\Z^ 

[0128] ±ti^ li^ yl^^f^CA= e X 2 (90'' C 

A) x*=^>^i^>^2iim±i.x\^^tzm^\^ns #2ioj:T/ 

n4(02 ^(Diy y 2 a <0^«S«i^ 1 0 F^(-fiRJ|Sf;&5Dft 

1 OF^^DiSI^Sil:tcJ:9+5>{c:S{k$i^So l^fzib^^ 

gaiifeSi^t:::^^-^^^— ^ 1 0 2t;i"C:3^>'-:;^>-2 

^!kmmx^^2 5'' C/^m^\.ti'i3k<r>^'7:^^'hB i 
§=115** CA{CTit?DO^^t;iJ:^^J^d5# 2<Dv' 
y ^^2 a {C-cn*:>K^o Bl^jK^^^^'^^ 0 

ig = 2 3 5'' CAlc:T^i^f;iJ:5^j^;6^#4i^v'y V 
^5^2 a IwTtT^Pi^^o ^UT. i^ift^JiSSMtrmPe^-C 

C0fcJ6. #2, # 4T*;^:iA:t^J:5S^«!;b5^Dfc^. 
«-§l#igtVNT 1 2 CAlU^-rSfelC, #1^#5^ 

[0 12 9] f^i^^ mi b<Dm\'X. ^W}m(Dm'&M.ikm 

nh \.XBTT^C<0^'7>^'^CAii^Wtl^^^tii^<DX 
L-C^av\ '9?!j;tt^. 1^1 7fiATDC S"* CA^ifeffii 
l^i7f^CA=e (3 8 0" CA) ■e^>'v^>'2;6Sf? 

= 4 8 5'' CAi;lT*^0t7)^.>ct::J:5^«i;e^5^T^pi^. ^ 

7>^^CA=0x2 (9 0° CA) T:3^:^i^>'2;&S<f 
= 125* CAi:2 4 5'' C Al^Tft«[J*5 J:t/ 2#i O 
[0 13 0] f^^^ m \ 7lc:^i-r^ <^Sfj^o^AB^ 

>:/y ^-^2 a ;6S^&i-S^'a^|;ifi. ^Sitrmicir^Jlsfpt 
t Ic/j^So mX,\'Z^ 1211 7f::^-r:^7>' 
^^CA=0x 3 (4 8 3" CA) -e^>'v?>' 2 ;65 S ilj 

2 a thh\^mmim<on 5<^>v-y ^^^2 ai;i^L-ct5 

[0131] _h5$U:/S:SlJ5fit::*5V>r. iSiff Jh^iSR**® 

(SI 14) t^umw±^m,^%.Tim^^k\^x<D 
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[0 13 2] (><) . ggj^ih^ssi^qtw^^ (mi 

r>. f(l)o^M#12a. 12ht^Y%,^\%ti^^ 
^cMCTV^:5^^tffi (e i n-e e x) J . F (2) gib 

[0 13 3] c:oj:5t-breaffjh+»-«^^pf'ei*$tt 
[0 13 4] <^icflR^sfpeM^ffjturi» 

')>yyt. ^m:i^:k^^ ^^i^B i gdsa^JSi-S-^y 
>^-C^^::^d-b. Mii^<D.^'X^-( e i gTfi 
^^lcJ;S^^;eiS^t-f. 2#S4^^<7?^;A:^ 
20 ^^ly-SfBi EX^}hXM.!k\zXil>mtt^±\:^^^h\z. 

= 0x 1 (3 8 0" CA) X=^>i^l^2t^W±l.X^*^tz. 

^-f^^-i/e i g = 5 9 5** CAt^hMs*k\Z.^l>mmti^ 
^C. :i^<g;-T?t> 2 1 5" CA^^HJ^I-^^-e^j^ti^^U: 

^i^v^ci^c2i^-5, ^fc. 7 ^^^j^^ca- e x 2 (90 

° CA) T3i^^i;^>'2;«>5ffJhbrv>fcS-&-«-{±> ■?'<i: 
ti# 1 COi/y 2 a (DMslk^^ ^ 0 i g = 3 5 5 

° cAf}^h^ik\^^^mm^^\:^. ft(6:t?4>2 6 5" c 

[0135] ^mmcoi^Wi 1 T*(i. P^^# 12a, 12 
gJ[^t«r{-fc5i|^«|0->'y a(D^fiS^l OF^tC, g 

gd^^iJJls-r^^^y :^^2 a;b*^. ie:^-f^i/ctc:J:2)^jSfe^ 
^C^iir^r El 1 S^^JT'tis 9 5" CA 

^fcH2 5" CA5>{H]iGbfc^J;i^*D<^^l-J;^«^j^ 

[0 13 6] Lyi:;65oT. g ilii^iti^l::*^DC0;^i^>5' 

(D) . gSJ^?±4=*RJp^PSM^^!;S (lai 4) <o:^y^^y:f 
S 5 5 O'-S 5 9 0(7:>«i^jr J; ^ 
^'i^^'f^Jh^tzi^j^^l Oi^t^ioV^T^g^lilrlcii: t) + 

50 ll^i-2)C^^|5Ti^5o 
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10 13 7] . ^m^±^^w^k^^m mi 

4) <7>>^X5/>^S 5 5 O-S 5 9 0O«l;3lT-H. 

12 a. 1 2b 6 g»Jr&»^ 

[0 13 81 nm^m^<oM.ik^>< ^>^e i g^ov 

[0 13 9] MtC. «)pfCO^|^^. gKffiht^tftliCiBVN 
-CPA^#12a. 1 2 b i:^^^#l 6^;65^lCgBDrv^ 

- h 1 4 a , 14 biHll^SN^^- h 1 8{H0--S'a^SC;6Xii 

[0 14 0] [Ilt6(^?f^ffi2] :*:||jffi<D?^®2-Cfi: S 

^l2:tiS^<f6o 

[0141] *^ii<7:>?F^fi|2-cti. gSbff 

Jt^'^JN'RftM^kS (Ell 4) {;l*5V^-c. :^X5/:/s 5 6 

o(^r^j^^tb5Pi^^#ii. r (1) mmrfm^x^R 

M#12a, 1 2 b tg^^#l 6 ^;Ji5^tcEBi:^rv^S<^ 
®J ir^tlSo L;rcdSo-C. ^:^t^>'2;55@fftffjhUfc 
ffi^tTm(;ifet)P^^#l 2 a, 12b^gptL 
#1 6 i:;i5^tcSCTV^5v'y 2 a 1 0 

So 

[0 14 2] Hic, 1^1 s\^7f^'r^^^mm^^^ik'^ 

wi^mmnm-^ ceii e : 730) t^t^^f\. 

fzm^\z.^ u^^^mifhmM.ik.n'&^m mis) t^i 

[0 14 3] ^m^mm^^^.ih^'m^m.tm^ir^ 
^-f. ^^^kt;i rij ;6s^:^^i^s (ssio) « 

i§^d>;654^J^$i^5 (SB 2 0) o aii)i?Ji:*{r^^ift|^ 

(Ell 4) ^cTlBtt$i^rv^scoT. wOiEttp^^ 

[0 14 4] # kov-y >-^jc^Lr Si&f?ih1^i;i^M 
R^M;^|S7^J^$i^Tv^tb^^ (5 8 2 07? tyesj ) . 

g m^m:i^(owMi(omx\'t^ btdc5° ca) ^ 
m§i\^x\^^^t^^f}^i}^. m-^-^^^ (S 8 3 0) o 

[0145] M.:}<Mn e i g ^«lig UTVNixtf (S 8 3 50 
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0-C TYESj ) . ^®#-i-ktOv'y rxyjC^LTil'b 

lr*5v^Ttt. ^>">^i^2c^sft^^Jh4'f;l*5v^Tj^R^^^|fi 

ki^irbtii^V::y^2&(O^X-^ikmme i g^feigbT 

[0 14 6] ^tr. ?^tc^»k;65 re J d>S;6^;65i|aJ:£ 

(S 8 5 0) . k<6T-fci^r^ (S 8 5 0"e TN 
Oj ) . ^S:k;5W^^ y ;^ :/h^ixX (S8 6 0) . 
W&:^y')yzfS 8 2 0 (D^mib^hm^M^ti^o 

[0 14 7]-:^. #ko^>'y >'y2 a{c:*}-brattff 

Jh4^l;l^^t£i'I®M*5^c^^i^-cv^/.^v^i^-^ (S 8 2 0-e tn 
Oj ) . fcSV^^l# k(Dv'y >^$^>6S^;A:^^a i g$rS 
iiLTV^;feV^:^'g^ (S 8 3 0-C TNOj ) 

[0 14 8] Z0\^X. 6 0(Di^V 2 a COf^-C. ;^ 
>^S 8 2 0 *5i:t;^;^7^ :y :/S 8 3 0 (D^i^Tb^mSi^ 
ix5->y ^^^2 a icoVNT. ii[^^r#.^;&S;5^$i^So ^ 

LT^ Ct7>^tc/;^x:y 8 2 0 (Z>^{4co^;65ffi^^ 

tusv-y ^y 2 a ^::ov^T^i. it^m^(Dm^<D^jkmm 

(r r-e^iBTDC S** CA) tc:r^iA:;e>s/jr^ix5o 
Lr. ::<^ra^tc, ;5;7':y:/s 8 2 0(^^{4^M£U?t^v^ 

i^y ^^2 atCltiUfilSfe. mm^Mt^!kt^mt:>tl^^ 

[0 14 9] *?y:tfi. lai gtc^-rri: <. ^^>'-i^^ 

CA=exll (3 5 7" C A) -C:2^>'i:/V2 ;6Sf?JhU 

# i*5j:u5# 5io->y >'y2 ar*feSo #i<^ 
ixy ^^^2 al-ovNTfi. gilj^»^{:ilS:S^:h.S#>>k 
^ffle i g^SiSLTV^Sc L/ii;e)SoT. 
fi. :^7^^/:7'S 8 4 0;is^tf $i^T. #l<7>i>'yvy2 
a(7>«S«^^l OF^<75iS-g^Jwii:-bt-^;>C/e»5j^c?^;K^ ^ 
# 5 0->y ^-^5^2 a {;ioV>T^:jA:Nr^ 0 i^ii^m 
^\.Xf^M^^J:^n. # 3-^# 6-^# 2^#4 

i^# 12 0° cAmzmmm\:iM.ik\:L 

[0 15 0] J:3ZELfctllfi£tc*5V>r. giftf^Jh+^J^Rt 
(12114) ;&s@«,f^jh^^-^^?^0£^©:i: L-C<0 

ifhmmM.sk^&it L.x<D^m\:im^'r^o 
[0151] ^±mm i.it:^mm<Dmm2{zj:ti^, 

(^) , :$:mm(Dmm2\z.$5i^^^mw±^^nmM^ 

m (lai 4) <D:;^y'y:rs 5 5 0 — s 5 9 0(0— m<o^ 

m\ZXr>. r (1) ff3^fTSt-r5K^#l 2 a. 12b 

tm^^^i e ttmi^mcx^'^^^m^ ^m^^^xi^^^ 
^i^v>^y2 a(D^m^i of^iw, mm^^)t,<Dm^n 
tfj:^^o \zmm^^ft^ ur v>Sp 

[0 15 2] Z(D^o\:^\^XBW}f^±^\z^nmki^h. 
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\zj^.ik^-c e i Etm^'r^mm<om^'yv 

[0 15 3] m^l-i. lai 9(Oiiry^±x\±. 
^CA=0xl 2 (2 7 0" CA) T^i >i<?>' 2 AJff Jh 10 

Mc^X^ 2 0 5° CKii^<r>mmt^^^^X^ik\z. 
J: 5 ^ ^ i: ^cf V > c ^ t c ^ , 
[0 15 4] 2^^t£o?f^ffi 2 T-tl> ffifiSnmi::r®^# 
12 a. 1 2 b i:S^^#l 6 ^;ei5*|;iHl^TVN-5iKflgco 

A= B 2<DmX\±, 8 5° C A^COlHl^;&S^^fc^ 
[0 15 5] Lfc;&5oT. S 

^ ij^(7>^ ^ >- ;^ -c^iS ^ §^ ^ ^ -fr 6 :: ^ pj ^ 

m\A) (DT.'r^y-fS 5 5 0--S 5 9 0 0^31 

[0 15 6] . gibf^ih^^^JN-Jfilt^S (Ell 

4) 7" 5/3/3 550--S590 O^L^-Ctt. EEifiltT 
m»-r®tl#12a. 1 2 b 6 

ibffih)t^^(;ijoVNT5S^#l 2 a, 12b^§^^#16 
i;i5^^Cg^C■CV^^)V'y>'^2a^cRB-5wt^cJ:^9. S 
»ficjfc4i{;iK^7K— h 1 4 a . 1 4 b^^SN^TK- h 1 

[0 15 7] (;=:). ai^I^^Jh4'^::^ 

g;i5ei^L-Cv^5i^y :x^j»^2 a t::^U-Ctl. lEibtc:^;/^ 

^#l2a, 1 2 b ^Sm^l 6 ^;i5^lcKlSTVN6-> 

y v-y 2 a o^^^ 1 0 p^\c'^ir^m.'^%.\tmmz.m. so 
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^^l^i^e i gf;iTS??]lc^i;c^'r ^ >'^/;^»5^JS$i-^v' 
y ^^2 a t>*tca-g^(0«^S^;d5^C^o L^hd^o 

[0158] imm(omm 3 ] ^mm<omm 3 -en. g 

»f^±*tt^3^Pttt^M (12114) I2I2 0O 

(l2Ii3:S420-erYESj) 

mmnmM^mn. m^m<ommmM\cxmn^ti^^ 

[0 16 0] :*gi!}ffjhi:gu^^Ptt^^^;i5||^A^^^ 
>'iJ'tftCA^RAM6 0 dO<^^ffi«fcK^i2^tf (S 9 

10)0 '^\z. ^m(D^mtmit^s^^&.m\z:f^i^^w^ 
<Dmmx^^^^^i)^7bm^^i^^ (s 9 2 0) „ wmx 

feHJ^ (S 9 2 0-C TYESJ ) . S^E^T^KtlEE PM. 
:x>-v?>-0^^NE*5 ^^^^:^C A;6^ic>. [212 1 

i-^-r 3 ^Tc-e :y y^lw^-zSVNT ^--j^v 2 ;ii5f?ihi-6 i: 
m'^^^^W^i^'7:y^ne s t^^^^ (S9 3 
0) o C<7>1^2 iF^4t)|IS^twJ: !3 SSif?± 

^3@^^^L;t^OPiJ^ff PM. ^>-v^>'lE]K3S:NE:}B 
it;^^^:/i>:^CAi:. ffJh^J' 7 ^^iJ'^ 0 s t h<om^^ 
^:*46Ti3t. ROM6 0 c »c:|BlgL;fcitiOTfo^>« 
[0 1 6 1 1 j ri J (S 9 

4 0) o ^UT. v^y^nB s t tc:*5V>r. # j 
<r>^^]) >V2^ \'mM^VFfi^^^\.X\^^^i)>^t^tm:& 

(S 9 5 0) o ClOltM^^tJ*. mj|2^1ife<7??i^ 
Sli ^7)gilj^il:4'^^otl^^^ (!2]14) <7:>:^x>>':/S 

5 6 0-t^^-<fcf^^i:I^DP^^-efc5o -r^'j^iP*^. 

r ( 1 ) 12a, 12 b.i:S^^# let ;&5^JCK 

cTv^5^t^^J . r (2) ^m^mmcomm^k^^ ^ ^ 

Buldfe^JKIij <7>2oco^ff:3^^5i--<■C^ffiS$i^rv^^»» 
[0 16 2] # j (T^v-y >^i/2 a tCOVNTRttt^^4=^5fiS; 

S:Lrv^tb^^ (S950-erYESj). #j e^v-y > 

y2a(D^&^rfU^=7>^^f^Q c j WlW^U 
'i'^ih^\^^n^M<D^ ;d5RAM6 0 dfiilStg 

(S 9 6 0) o rej ;i-^;!)-;&5i|9J3£ 

(S 9 7 0) o j ^^^2 a ^c:oV^T 

ptM^#^5^^^LTv^/^v^:©^ (s 9 5 0-e TNOJ ) 
:^-riy^S 9 7 0;i5^S$ix5o 
[0 16 3] j <6<Om^ (S 9 7 OT? TNOj ) \Z 



-17- 



33 

} V :^>^ hVX (S 9 8 0) . Wm^^'r^y 

6^;::ov^r;^7^v/:?'s 9 5 0, s 9 6 ooia;S;6S|il- 

T-t^t } =6 t^l^Ztib^h (S970-erYE 

SJ ) . ?^lc^>v^:x{Hlg^NEd5 0 (rpm) &.±ib^ 

m^mi^^ti^ (S 9 9 0) o ^mw±^m\cx^fz 

i>^^ (S 9 9 0"e TYESJ ) . 9:\z^^<o ^ ^ 
CKfi^:;^v'yzrs 9 6 0\z,X^^\.t:i^n.^m.^yi^'^ 
^ 0 c j (o^\z.^ir^t^^t^tm&^in^ (s 1 0 0 

0) o #^^EL/c^ttttt^ (S 1 0 0 0"C TNOJ ) . CO 

I 0 1 6 4 1 —-^^ ^^(D^ y^-iP^C A;65P^^tTa^ 
Qb <- QB S { 1 + 

[0 16 7\ :LCD^o\z\^xi^t>tL^W}^±m.mm\^ 

^^a-^lrotM-f-S (S 1 0 3 0)'o irfi:f:>^^Rm,nW^ 

^^iJ':^ e c j cot^— ^$rR AM6 0 dt^hWl^^t^ 
(S 1 0 4 0) o 

[0 16 8] RAM6 0 d f^Jc^iOiSOSS^fTm 

^yl^^^Qc } <Dy^—'^t'^^'^\^X\^^^t^^i)^fi^m'^ 
^tb^ (S 1 0 5 0) o #^LLTV^i^(^ (S 1 0 5 0 

ZfS 9 1 Od^^^S^^fpagi-p 

[0 16 9] 2mn^m^. :^y'yZfS2 20\^X TN 
OJ ^flj^^tb. ;^7^s/:7'S 9 9 O'-S 1 0 5 0;ei5^l9 

^ 3 T-tf S ^ ^ ^3i^;65P^^tTai- X^M ^fh^o 
[0 17 0]-*-. RAM6 0 drt(c:*«LSt^P5fltf@ 

iJ'^>'^^ 0 c j <Df'—^t^^^\^f^<tj:K\'^ (S 1 0 

5 0T* TNoj ) , ^\z,i^^m\^±mmmm^M^m<D 

W±n'&f)^ti:^^^ (SI 0 6 0) p :i<DZ.h\:i^^ . 

ZfSA2 0\ZX TYESJ i: ^J^$.i^S * "Cfi. ^tr^ 

[0171] f^^. AQ.S^j^l?igLTV^^g^l^. NE = 
0 (S 9 9 OT- TNOJ ) . g ffijf^ihSmj^ 

^«Mi^^L^Of^JhIS:3^;65/^^;}^ (S 1 0 6 0) . 

[0 17 2] z.<D^o\z.^ nmn±m.mm\m^mMii^ 
3fevN^^<i-c% K^trmt^ifc^'i^y :x^2 aojsi^^i o 

12a. 12b tw^^ t-m^m 
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34 

^y^y^ne c i (o^\c^^-rh.tz (siooo-efYE 
SJ ) . »:liim^^^itS*«^2^®l*SQBS(7>Sm;&5 

(s 1 0 1 0) o ci^-e. mm^sa^itm^m^ 

BtttfiQ B S \±m^mmo:>mi& 1 o B i!jf»jh*«SJsngM 

m \ A) 0;^7^:y:/S 5 2 0 2: f^l^lC. 5StlEEP 
Mir^^v^^-S^ISNE^fcS-^VN-C. HulE^MStOJ^lS 

1 oia 1 1 Lyt:-^ y zTi)^ hmm^^);^&:^mw&M 

l:QBS;&5gffi$i^^p 

[0 16 5] ^^3\z,x. umi^±.mMmm^ki 
j:Qb^acaj-rs (s i o 2 o) » 

[0 16 6] 

- 1. 0) } a + 5 

20 ^mtmi^-^fitL (s4 2o-e tyesj ) m^^yi^ 

tf^v^t^e s tx^Mm^^m^ir^-^'J :y^2 aH 

#5"Cfo5o bfc;55c>-C. ^ 0 X 2 OJgA^iZ^iS' 

y^y^-h 0x21 t;i*5VNT# 5<7>->y ^^^2 a (OW^^ 
1 Of^td^JN-^PtMi-^o r<75C^lzi: ^:/v?>'2 
ti^^:^\Z.W±l.f:i^<D»±ii^y>^^f^e s tSClT. #5 

Oo 

[0 17 4] gSj*6iti$tb-C. *|Dlc:SSi*6»^ 

(oM^ik^^ ^>^e i gl::*S# 5 0i^y 2 a lc*5 

2^# 4-^# i^# 5^ 1 2 0" oKm^mmm 

[0 17 5] J:]®L:^1lf^lwi3V>r. BW}i9^±m,mmn 

m^^m m2o) ^^^mi^±^&^^mf&^mti.x 
[0 17 6] u) , ^mi¥±\EmmnmM^m m2 

0) iSO^MlilJ: 9. ^>i^>^2<D\B\^^^^^\Zi^ 
40 StX^timz r (1) ®^#1 2 a / 12b 6 

tt^mz.mcx^^^^^m\ . r (2) ^wi^^^<Dmn 

i/J[^miJ;ifo^j|^«|j ^0 2o(^>^^;&si-^x^^S^i^6i 
jt^^HSVy ^-^2 aO»«§^l Ol^tC, 3iixi;^>'2 

[0 17 7] BulBUlfio^llg 1 <^ (><) 

50 m\zM.!k\:i^^mm^mifh^^i>:Ltt^X'^^ ciivi^:^ 
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35 

^^l®fC^VN-CPii«#l 2 a, 1 2 b 6 ^dS^ 

h 1 4 a , 14 b^^S^^Tt?— h 1 8m^ 

[0 17 8] (n) . mn^mm^io^\zmM't^it 

[0 17 9] imi&(omm4:\ :$imm(Dmm4xn< @ 

m<D^M2 tnm^jt^o t^icomm^. mm<oj[m2tm 
[0 18 0] :irfls:«ji-fi. mfs,m^(ommi (o^»i^± 

^^5^Pt^*[LSi (11114) tc*5V>T. :^7^>^:7^S 5 6 0 

\zxm'^^ti^mM^m'±. r (d pjft^#i 2 a, i 

r (2) M.jkm^^y>^i!^n e c i gJ£Jlmilwfe^it^«|j 

t(DWi^mm^^ivx}^^^^mxh^o ^^xM.ikm 

ATDC10° CA'-3 0° C AtClS::^ $;h.5o 
*JlifeiO?f^lS4-eH. ATDC3 0** CA\Z.n^'^flX 

[0 18 1] ::<75<r.,>:l:iJ:«9. :3i 2 @ ibf^Jh b 

1 2 a . 1 2 b i:S^^#l 6 i^s* 

\zmc^ikm^i^ '7>^i^'^e c i g JSiBiitdfeev-y ^-^z 
[0 18 2] ccoJ:^/«fJi^fiir-Siiii^ilj«te^fTl2::^ 

(jU 1 6 : ;^7":y:7'S 7 3 0) gil, 

i^iijM^^^.iAcis:)£^ii (mis) 1 mmn^ti^o 
:z(Dzt\z^y>^ m^mm<omm2\zxm^ti::t<^ 

St!j^ilj^{^^6v>TJi. ni>-i;>>'2(7?gSjf?ii:4^frjb'VN 
L-cvN^vy ^^2 a ti. i:^(;i;^:^{c:J;S^Sgi-^o 
tb. :^'r!y7'S 8 3 0<7>^#;55?^S$ni^.fV>''>'y 2 
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36 

TDC5" CA) \Z.XM.skt^^^^tl^o ^Ur. dora 
fc, >^x:vys 8 2 0^O^^*S:^SSL*V^vy ^-^2 a 

[0 18 3] m?LlI. 13 2 3IC^-t-ri:<. ^"7:^^^ 
CA=0x3O (2 6 0** C A : # 4(7)ATDC 2 0** 
CA) X=^:>^i^>2i>^W±i.X^^tzm^\a:X^ g®J#Jh 

2 a -e$>5o # 4tOv'y >'y2 a lcov^•c^^. 
gib*Sib^icS:3g$tu^^^^^0 i g^Si§UTv^ 

fr^ixT. # 4<7>v'y ^^^2 a CO^M^ 1 OF^O^-g^^ 
lcov>T^^^ffl0 i g;65pi*UT;§;;;c;6S/jr$iT.. 

[0 18 4] ±m\.timmzio\;^x. Mm»At^m<nm, 
mmm mi 4) t^smi¥±^tM^-&^mm^mti.x(D 
^m\z. ^mt^mmit^^M.!km'&mm mis) t^^m 

20 [0 18 5] }^±mmLti:^mm,<Dmm4\zj:tiit. ^ 

u) . :^mmmm4{z^^f^^mwjt^mnmMi[i}i 
m mi 4) (OT.'Tv'fs 5 5 0--S 5 9 o^D— 3so^ 

StcJ:?), r(i)p^^#i2a, 12ba:gN^#16 

ht^mzm^x\^^^m r (2) ^'Xm.^^'pi^ 

\,^^iyv>^^2 a<Dm.m^i o[^\z, m^^miito:>m'^ 

[0 18 6] Z(DXo\z\^xBS}i^±^\zmm^M^iin 

30 ituv>^y2a}t. s«}itkmi^itm^\z. mmzmMoD 
[0 18 7] vt^(D:::t<mzmnmM^i^±\^xBm 

^JhtcAo^S-g^dfi, ffjh^^ffi-CffiiffiffStcifoSi/y 

X ^ :^^X± D ^ w t \^f^\^\ 

myL\l^. m2 3<D^=7y±x\^. ^ y:y^^CA=e ^ 

3 0 (2 6 0" CA) X=^'^i^>2t^WJtVX^^^fzm'B' 

40 5:>'i5^0ig = 475° CKt^hM.!k\ZX^m^mt^^ 

ft<g:T-ti 2 1 S** CAf><DlHl|5j6SfoS^-e«^J^ttk 

\:.f^\^z.h\zti^o 

[0188] :^mm<oWym4 -eti. 12a. 12 

b ^g^^#l 6 i:;65^{c:gBD;^>clS#:J' 0 c i 

gieimil-fo^Vy >'i/2 aCO^j^^l OF^tC. Sib^fJh 

^^^^^r^^-^e i ztm^-r^^y'J >^2 ad^b^^ 
^i^C$ii:SC:^;6S'^|gt?:^^o ISI2 3^7:>^J"Cf;i. 95 
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J7 

So 

[0 18 9] bfcdSoT. eSlM»^tc:ft«fJ(D2l«(7?;*C 
^ ^ i/O^ ^ > -e^ $r ^ -fr 5 r ^ i5 Bjig 

So 

(n) . m^mm(Dmil^2<o (n) (/n) ^f^c 

[0 19 01 c^'^) . m^mm(omm2o:> tmc 

P^^#l 2 a, 12ht^¥^^l6t 

ifm\zmzx. t^^^ikm^^'y^^fkB c i gi^mit;i 

fc^-i^U >'i$^2 a<7)^«^l OF^{;iSF:&i-Sffi-g^«J±?S 

^ii-^^O^S;6S^CSo b;i)-tiBulB^ffic^fl^^Sl2|;iJt;» 
^^ii5J6S:ii:;&5T*t So 

[0 19 1] Lfc;!l5oT. ^m^m\:iX^:^>^i^>2<0 

•m^mm(omi&z\z.'i6\,^x. ^>'v^>'2tiiSf^BtM^ 
^ >^^^j.m(o^m\z.f^^tm'&-^in^^^'^j >-yoea^ 

^ig*fi^^JKfigii-So c<7:>ci2:J;iJ;oTt>. m^U 

m(ommz(o {^) tmm^mm^^^i^^o 
[0 19 2] • Huia^^ofl^figi ^c*5v^T. Qmw±^ 

(02 0) ^^tTLTt>Sv\ rtD:^-^'. 
W±m.wmPc^l^^m (l§i2 0) (07.7- ^y:/S 9 ^ OX 

r ( 1 ) 12a, 12b 1 6 t 

cTVN^jyt^j r (2) ^m^m^(omPtmm9 
^ '^<r^mM\^t^^^m^mm(oM.!k^ ^ % >^^m\z 
fcSi^t^j t(Dm^i^f>ms:^inx\^^^^^mt^^mi^i- 

M:t^\:i. Md. ^>"^>'2;&s^^Jcln]|E^f|cjh-rSii: 

tuic. ^^^^j^^i o^\zmm-r^fzi^(omEE^nt^ 

^-T/^i^^^^^l Of^}^«S^£t$ri!tM$-ttSCt;&sx-#. 
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[0 19-3] 'm^s,mm<oj^m2\zm^x. ^S)t^±^ 
^n^ki^m mi 4) (oitt>^{z. Bmi¥±\M.Etimn 

ffJhiEgueSJpfPtl^^aS (BI2 0) <o:^y'^y^S9 SOX 

JO r ( 1 ) ffi«SfTS(c:TK^# l 2 a . l 2 b 1 

6 i:^s*lc:gBllrv^^:KSgJ tm^^tiXy^^^t^^ib^^ 
4^JS-rSw^|-/.?So ^^^Cl^JwJ;^}. m)IB^i£^o?^fi§ 

^n^>":f^-hmi^mi o^\zm.n^mki^^^zti}^ 

Pi^^frmtwTPtMi-Sr i:;&5-c^J: 5lc/^5C^;^)- 
20 So 

[0 19 4] ' mtd.mm(omm4\z:t6\^^x. ^m^±^ 
mnmM^m mi 4) <oixi:>^\z. i^mi^±\Em^u 
^m^m (1212 0) ^^tTLTt>fiv\ ^cQS-a^. 
i^±m.mmn^itf^m m2o) (D:^y'^yzfs 9 s ox 

# j (DVy 2 a K^EEPM. :i^>^v^>-Ieie 
SfcN E:fc J: IJ^iJ' 7 >'i5' ^ C A ttS^JhiJ' 7 
0 s t ^;l*5V^T. r(i)®^#i2a. 12b^ 

g^m#i 6 ^;el5^^cHcrv^s#t1^lJ i:. r (2) ^^ik 
f^^(omi^mmi^>^-:^t^h^^^i ortin^j^^Rtit^ 

[0 19 5] ' m^^m:m<omm\z:i6\^x^ fiissiii# 

40 Jt^m^mk^^m mi 4) co;^x:y:/S 5 e OfoSVN 
\t^W}W±m.mW¥t^k^^m (IS12 0) (o:^'r^:/':fS9 
5 0{c:}o{tSJ^M^^t^ UT. -res^^t^^^^-h^^i* 

[0196] • milE^^^o^^figlCifo'VNT. BuIBSi&f? 
±^mnm.ki^m (El 1 4) (7:)^"r:y:/s 5 2 0, S5 
50 4 0. foSV>«SitiffjhiEB5«^J^Bt«*aS (1212 0) O 
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39 

P^T-:/:fS 1010. S1020ICT. ^>v^>'2i5^ 
nmff'^-r\z. ;^7=-^>':/S S ? o^ys:H;^x>;/:/S l o 

3 0 (D^ip^mMMnm'^m.nm^mkii-^^ oi^Lxh 
[0 19 7] • m^^mm<Dmmzi^\^^x. mts^^mw 
^mi^±m,t^mi^Mmm m2o) oj^t^^/^s i o jo 

&f>^^m^J:^^ittLXh^\^\ VNT;h.lcLTt3. gib 

[0 19 8] ' ^mw±mwm^mki^m m2o) <D 

-^y-v/^ 9 3 0■Cffiv^fc^f jh^7>^^^ 0 %,x(r^Ztf^ 

i»:7c-^^/>^-et)av^ fo^v>fi, K^jEP 
[0 19 9] • mJlE^^te(^?f^^^c:^^v^T^l. 6^fl5^ 
[[§]®cofg!^;^^IftB^l 

[i§l 1 ] ^Jico?f^Sg 1 (;i^stt ^f^rtRtM^p^^^ia^^M 

[EI 2] ^^COf^ffi l(7?fiJrtPtl*^rt«^ffi||$IJ»^»EO 

[1213] %'&(DWm\\z.^\^^iy'^):y¥^vY(ois^^^ 
[SI 5] l§!3J;i*5JtSX-x»T®I21o 

[S16] [§]3l;i*5tt5Y-Y^®l21o 

[SIT] <7>jife^i|^IS:;£^^o:7n-^^ 

— He 40 

[Els] ^^ojf^lii ic-cy-^'S^JlsfPiS^^QL^r^fea?) 
[SI91 mM(om&\\zxmm^'^%:W'^ir^tL}h(r>'^ 

[SI 1 0 ] *iso?^tii 1 (ommMmMmv^m(ov d - 
[Hill ^'^mmuzxw^^mc^imm^^^ 
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40 

m\2\ ^j^o?gSlJc-CSin$ix^ii5t&?SitJ:OT 

PSLffl^^<^7D-^^- 

[Eil 3] ^i6o?glSloa»f?jhaai«LS<^:7n-^ 
•t- ho 

[12114] %'m.(oim\(r>^m»jt.^mm^^m^<r>v 

O-^-^- ho 

[015] mm<omWii\^i^n^i!^ ^^^-p^cAt^-y 
[Ell 6] ^j^o?^tiioeii^gi^ga^!a^(;o:7a-^ 

^-ho 

[sii 7] mmmmi(D^mm\zi6\-f^^'7:y^f^c 
mis] mmcomm 2 o g sbttmmitmj^skm^^m 

(oy^'-^^— ho 

[SIi 9] mmc7:>mm2\zis^'f:b^ "^^iS^-P^CAt^i^ 

[S12 0] mm(oMm3(Dk»f^±\s:mminm^iiiim<D 

>^D— ho 

[E12 1] ^ffito^f^Strjotj-^ffihiJ' 0 s t 

[I2122] ^:^ojf^ffi3(;^i5{t^^J'7>'ti7^CAt#->' 
y ^^y^^trSarOiS^sKl^lglo 

[1212 3] S1^(D?f^ffi4(;ii3*tS:J^ 7 V^J'^CA^^i/' 

e -i^^h^^. 8 -vy v^--^^^' K. io ---^jSl 

1 2 a --miPa^*. 1 2 b --m2Pi^^#. 14 a 
-^l®tt3!K-h. 1 4 b-m2Pi^tC3K- h. le -m 
1 8"'S^^7K- h. 2 o-^^j/c::^^^. 2 2"-«S 
2 4-(iaa5. 2 6-^^©. 3 0-P^^-^^ 
^-v'uK^ 3 0 a 1 K^iigS. 3 0b --^2P^mil 

3 2 --f— 3 4-^0^^y{ai#. 3 6- 
i/'-Y^h. 3 7 -ftffi^T^^=.ai-^, 4 0 -(S^y 
^ 4 2"-^T^ V—i-. 44---^— 4 6-":^o 
h>^^^^ 4 6 a ■•-;^n :y h>'^Mi['t>'f-. 4 8 - -g^^ 
^ = 3ix/Wh\ 4 9'"fliat=3 5 0 a •■•)^ff-fer> 

i^. 5 5 --m^:^fcVu#, 6 0 -ECU. 6 0a-"23J:;^ 
fpl/<:^s 6 0b--.CPU. 6 0C --ROM. 6 0d--R 
AM. 6 0 e— ^'^^y^T^vT'RAM. 6 O f •••A:^® 

6 0 g •-tfcl;blHlgS. 7 4-"T^ir>'U-^://K 7 6 
Ti5'-feyu&IS-fe>'f-x 7 8 ^-:y/K 8 0 -;^ 

h!y:/7>^:?';^-r 8 2 ■•lHlito!&ir>'i?-. 8 4 -tl 
mm^l'^^'^. 8 6-':^m±>iy. 8 8"-K^BEir>' 
if. 9 O-^fe^ifc-tVf-. 9 2"-y<^y'rD. 9 4 
ir>'1f. 1 0 0--i':/:?--r 10 2--;^^^ — ^^— 
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